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..we tried 'em all 


Yessir! After looking over Hobart's ‘Practical 
Design for Arc Welding,” we decided that weld- 
ing was exactly what we needed to step-up our 
production of civilian goods . . . to better meet 
competition. Our first thought was to purchase 
quipment, but something told us better... so we 
hired experienced welding operators first 

weldors that were welding long before the war 
began and really knew their business. Well sir! 
They chose Hobart “Simplified” Welding, so we 
newcomers followed suit, however, I must admit 
we had Hobart in mind right along. You know, 
management is a pretty good judge of equip- 
ment, its lasting qualities, etc., and Hobart’s 
design sold us... the experienced weldors only 
confirmed this decision. They liked the welding 
qualities...we liked the lasting qualities, we're 
all satisfied and wouldn't have any other make. 


@We here at Hobart suggest that you 
do the same... try “Simplified” 
Welding on that difficult welding 
job ... see for yourself why it is the 
fastest selling welder on the market. 


HOBART BROS. CO., Box WJ-115, Troy, Ohio 


A Better Rod for Every Purpose 
Hobart laboratories make rode for 
} each specific job. It ie tested—im 


_| proved — periected — order Hobart 


SS Electrodes and youll under 


stand why they re the choice 


SS , of those who want quality 
> Write tor your price het 


OBART 


arc welders 


Remote Control, on exclusive Hobart feo- 
ture, lets the operator get the odventage of 
7 ores adjustments right at his work no matter 
how far he may be removed from the welder. 


Polority Control ot your finger tips, just flip 
this switch en the Hobart ‘‘Si:nplified’’ Arc 
Welder for either straight or reverse polarity 
for change in procedure or different electrode. 


Here is @ power outlet plug a1 found on 
the Hobert Gasoline Engine Driven Welder. 


Notice this sturdy, stee! housing of welded 
€emstruction that permits convenient ond easy 
 eccessibility te the generator and commutator Ve K.W. is to eperote tools 
simply removing _ of light D.C. oF Universal type. 


HOBART BROS. CO., BOX W4J-115, TROY, OHIO wr. 
Please send me more information on this ‘Practical Design 
for Arc Welding’ thot e been hearing so much about Als 
' include information on items checked below os wel! os 
Electric Drive Welder Gasoline Drive Welder 
1 
] Welding Generotor Only A. C. Transformer Welder 
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The Application of Pressure Welding to 
the Manufacture of Aircraft Landing 
Gear 


By E. R. Proctor 


HEN man first discovered metals and meth 
ods of refining, he was quick to take advan 
tage of them for construction purposes. 

earliest times, metals and their uses had 


wledge developed, the practice of science changed 
i striving to convert all base metals to gold, and was 
cted into the field of improvement and development 
f metals and alloys that coyld be used in the interest of 


vy the Nineteenth Century, man had reached the point 
completely dependent on metals for his well 
Many metal working processes were available 
that time, but joints of metal were still rather crude 
| bulky, with the resultant limitations in design. 
view of the present, almost universal use of the 
iwcetylene Welding process, it is difficult to realize 
the entire commercial development of the process 
iken place within this century. 
in the Twentieth Century, a tool which has 
d its worth in the present conflict and also in the 
war, Was presented to metal workers and manu 
urers who were quick to adopt and develop its 
uses and applications. 
used in simple welding, largely for repair pur 
the growth in the scope of application to all types 
onstruction has been phenomenal. 
ind techniques have been developed to such 
, that today practically any metal may be joined 
with excellent results. 
Welding is usually considered a fusion process. 
to be joined are melted by suitable means of heat 
ind flow together with or without the additio1 
her metal, and are joined by the solidification of this 
lten bond that has been caused to flow betwee 
Within the past few years, a new process of welding 
een made available to industry. This process known 
xyacetylene Pressure Welding”’ is a semiautomatic 
s, and has been discussed in several published 
The process has been used for some time in th« 
rails and overland pipe line. 
discussion of the metallurgical and physical as- 
f this type of welding was included in the 
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Fig. 1—Welding Head in Operation on 6-In. Machine 


tort A. Adams Lecture” given to the AMERICAN WELDING 
SOCIETY in 1944.” 

Oxyacetylene Pressure Welding differs from all other 
gas welding processes, in that the weld is made, not at 
liquid or fusion temperature, but by coalescense of the 
grains across the weld interface at subfusion tempera 
tures, under the influence of controlled temperature and 
pressure. The weld is accomplished by abutting the 
clean square faces of the two sections to be welded under 
a specific pressure and heat which is applied by means of 
i multiple flame head (Fig. 1) which directs heat at th 
weld plane until upsetting occurs. 

lhe completed joint has a definite bulge or upset at 
the weld, varying in height with the thickness of the 
metal betng welded. The process 1s ideally ad ipted to 
semiautomatic or fully automatie control, and is ther« 
fore capable of a high degree of uniformity and a 
curacy. 

lhe method used to control the quality of the weld ob 


tained by this process is of great importance, as upon 
proper control depends the consistency and quality of the 
welds produced. To understand the control method 
it is necessary to understand the entire welding proce 
dure. 

In the commercial application of the proc the end 
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The first pressure welds to be examined were 
the Hydril Corp. of Los Angeles. These welds 
amined and tested by the Menasco Manufacturi: 
Burbank, Calif. The results pointed out that th 
had possibilities in advancing the art of landing 
design, and would improve the manufacturing 1 


used. Consequently, a research and devel 
program was instituted by Menasco Manufacturing ¢ 
In order to differentiate the process as applied to th 
aircraft industry from the process as it is being uss ; 
mercially, the name “‘Uniweld” has been adopted by th 


Menasco Manufacturing Co., to identify the typ. 


pressure welding that is in use in the manufacturing 
Fig. 2—6-In. Welding Machine; Capacity 6 Sq. In. of Weld landing —. ; : ; 
Area rhe preliminary investigation was made with sp» 
mens that were welded on an experimental weldin, 
For the average low-carbon steel, the principal require- Chine (Fig. 3) which was constructed for tempora 
ment is cleanliness. Machine design from an engineering standpoint wa 
The opposing pieces are lined up carefully, after which Started in the early stages of the program. The resul) 
the welding pressure is applied. The blow pipe, or heat- of this engineering study isa complete range ol 


ing head, is lighted and adjusted to predetermined gas machines that _— capable of welding tubular — 
pressures. After the metal reaches approximately the 5!2€S ranging from 1 in. diameter up to and including 
welding temperature, the metal parts start to upset 

gradually. The process continues with the temperature 

gradually increasing, during which time a predetermined 

degree of upset is produced, then the flames are extin- 
guished and the end pressure relieved. 


Discussion 


During 1941, the major aircraft manufacturing com- 
panies were carrying on experimental and research work 
in the use of butt welding applied to the manufacture of 
landing gears, in order that a considerable reduction in 
weight could be achieved. To expedite the program, 
and bring the best qualified personnel into it, the major 
landing gear manufacturers were requested to also in- 
vestigate the possibilities of butt welding. 


Fig. 4—16-In. Welding Machine; Capacity 100 Sq. In. Weld 


Area 


in. diameter tubular joints. The production 6-in 
ing machine is shown in Fig. 2. 

In studying an ideal cycle of this welding proc 
will be seen that the instantaneous temperature of th 
specimen, the rate of temperature rise, the time, the total 
gas flow and a degree of upset with its attendant shorie 
ing of the specimens, are all variables. By the same 
token, they provide values that may be measured 
may be used as means for indicating the progress of the 
weld. However, consideration from a practical stand 
point indicates that other factors enter which would 
lessen the degree of reliance that could be plac 
some of the possible methods of control. For inst 
a drait of cool air may affect the time required to rats 
the metal to a predetermined temperature, or the orig! 
nal temperature of the steel might vary over a considerablt 
range. ‘These variations exclude the use of total ga 
sumption or total time as a means of control. 

Temperature measurement has not proved a reliabl 
method of measuring the progress of the weld. Howevet 
the degree of shortening or amount of upsetting of U 
metal at the joint under conditions of constant pr 
and heat input have proved to be an excellent m 
measuring the progress of the weld, and also an e1 
satisfactory method of control. It is a relatively 
matter to control, by electrical means, the amou 
shortening in the parts being welded, therefore, this 
od is being used universally as a means of control 

In the development of welding controls that 
make possible the consistent duplication of welds 
would meet the stringent requirements of the 
industry, it was obvious that more accurate m«¢ 


Fig. 3—Experimental Welding Machine 
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Fig. 5—-Tube Shown in Position for Testing 


ol must be used than those which were in general 
use throughout industry. 

It was pointed out in the discussion of the procedure of 
the welding process, that the ends to be welded were 
machined to a smooth surface. The necessary quality 
f end preparation was found to be dependent on the 
composition of the base metals being welded, and the 
expected strength efficiency of the weld. For the high 
arbon and more particularly the alloy steels, very close 
mating, as well as rigid adherence to cleanliness, must be 
observed 1f 100°; efficient welds are to be produced. 
During the investigation, it was found that by depending 
m pressure regulators alone in the oxygen and acetylene 
lines, it was not possible to consistently reproduce flame 
conditions that were acceptable. In order to overcome 
this deficiency, flow meters were installed on the down 
stream side of the pressure regulator, and adjustments in 
the flame were made from the flow meter readings rather 
than the pressure regulators. In this manner, it was 
tound possible to consistently duplicate flame conditions 
ind produce acceptable welds 

Alter finding it possible to consistently produce welds 
that would meet the strength requirements, the next 
problem encountered was that of developing an accept 
ible inspection method. At the present time, an inspec 
tion method consisting of machining and magnetic 
mspection is being used with a relatively dependable 
orrelation of results. This method of examination 
msists of the acceptance of the theory that the weld 
progresses from the exterior to the interior of the section 
being welded. It is assumed that if, by removing a por 
tion of the internal upset and magnafluxing, and no indi 


cations were seen, then the weld would be of good 
quality. To further insure that any poor weld zonc 


would not remain, the remaining upset is then removed. 
Because of the fact that the major stresses in landing 
gear occur in bending, it was decided to use bend tests 
I full size sections as a means of evaluating welds. The 
quality of the weld must be such as to meet the follow 
ing requirements. 

Bend test specimens shall be loaded in bending to 
approximately the yield point (based on the 
ANC5 Modulus of Rupture Chart for strength 
of tubes in bending) in four positions 90° apart. 
lhe test load shall be sustained in each position 

lor 50 sec. 

-. Each specimen, after proof loading in four posi 
tions, shall be loaded to failure. An internal 
magnetic indication shall be located on the 

tension side when loading to failure. 
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Fig. 6—Chip Cut from Internal Upset of Uniweld. Magni- 
fication 4 


The general procedure used to develop the technique 
for a particular weld is as follows: 


Test Specimens 


(2) Uniweld test specimens shall be made for pre- 
liminary research in the following sequence before flight 
welds are produced: 


1. Metallurgical test specimens. 
2. Bend test specimens. 


(b) Uniweld test specimens shall be made for each 
size and condition of flight weld. 

(c) Each test specimen shall be so numbered for 
identification that any flight weld may be produced 
under the exact conditions as recorded from the accepted 
test specimens. 

(d) All pertinent data for each test specimen shall 
be recorded by a member of the Metallurgical Dept. 
and shall include the following: ° 


1. Date. 
2. Operator. 

3. Uniwelder adjustments. 

4. Heating head size. 

5. Heat number identification of steel. 
6. Basic outside diameter and wall thickness 

at the section to be welded. 

7. Condition of weld faces. 

8. Alignment of weld faces. 

9. Size and condition of chamfer. 

10. Weld time. 

11. Gather. 

12. Weld number. 


Metallurgical Test Specimens 


(a) Visual and microscopic examination of 
the metallurgical test specimens: 


1. Flow lines shall not show sharp folds. 

2. Weld shall show no cratering or burned 
areas extending below the clean-up 
depth. 

3. The tube shall show no signs of belling. 

4. Structure recovery shall be complete after 
twice reheating the weld above the 
critical temperature., 

5. Examination of the weld plane zone at 
high magnification shall show a struc- 
ture typical of a satisfactory weld. 

6. Evidence of internal fissure shall not be 
found at a depth greater than the fin- 
ished flight weld I.D. 
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(b) Tests for hardness, tensile strength, ductility and 
impact shall be made only at the option of and as specified 
by the customer and shall not alter the bend test speci. 
men procedure. 

(c) An acceptable metallurgical test specimen shal 


be completed before proceeding with the bend test speci. 
mens. 


Bend Test Specimens 


(a) Bend test specimens shall be Uniwelded in a 
cordance with the recorded data of the approved metal. 
lurgical test specimen. 

(b) Bend test specimens shall be symmetrical aboy: 
the weld plane and shall have a span depth ratio of 6) to 

(c) In case the upset is completely removed and th 
wall thickness reduced, the comparable bend test speci 
men shall be machined to the same dimensions as gh 
flight weld. 

(d) In case the wall thickness of a flight weld remains 
as-welded with the internal and external upset partial) 
removed, the comparable bend test specimen upset 
height shall be reduced by machining to within a dis 
tance from the original wall before upset equal to 10° 
of the wall thickness but not to exceed 0.015 in. 

(e) In case the wall thickness of a flight weld remain: 
as-welded with the external upset partially removed but 
the internal upset remaining as-welded, the comparabk 
bend test specimens shall be machined as specified ir 
paragraph d, and two extra specimens shall be machine 
to the flight weld dimensions and tested. 

Testing 

The specimens must pass the requirements referred 
to under the quality of the weld. 

One of the developments made as a result of this weld 
ing research is a laboratory method of examination that 
can’ be applied to other types of welding. 

It is a well-known fact that oxygen in solution near the 
surface of a sample of steel tends to prohibit further oxi- 
dation. It is also known that strong alkaline solutions 
with the addition of certain anions will produce an ox- 
dized film on the surface of steel and that this film 1s 
prohibited from forming by the presence of sullicient 
oxides in solution at such a surface. It was suspected 


Fig. 7—Cross Section of Chip Taken from a Poor Weld Showing White Zoxt 
Magnification 100 
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was discussed in the theory presented on the 
detection of oxides in steel. 

Figure 8 shows the last portion removed from 
the weld in which there is no indication of a 
poor weld or oxides present. This is conclusive 
evidence that the weld will pass any tests to 
which it may be submitted. 

It is very interesting to note the weight-sav- 
ing possibilities of this process as applied to 
the manufacture of landing gears. _In the de- 
sign of a landing gear for an airplane weighing 
18,000 Ib., the original gear weighed 201 Ib., 
and the gear that was welded by this process 
only weighed 150 lb., or asaving of 51 lb. The 
average weight saved by incorporating Uni- 
welding into landing gear design has been in 
all cases at least 20%. Simplified design is 
shown in the clean lines of the experimental 
gears that have been designed and built by 
Menasco Manufacturing Co. with the use of 
this welding process. 


Summary 


Fig. 8—-Cross Section of a Chip Taken from a Good Weld Showing : 


Absence of Any White Zone. Magnification 100 x 


that the weld plane of a poor weld contained a high oxy- 
gen content and in a sense represented an area already 
oxidized. With this in mind, it was thought reasonable 
to try using strong alkaline solutions containing various 
anions as an etching agent. A cross section of the weld 
when etched with such a reagent should form an oxide 
coating, in general, but not on the weld plane of a poor 
weld since this weld area had previously been oxidized 
and therefore would prohibit oxide formation on it. A 
complete analysis and discussion of this theory which was 
developed by the Menasco Laboratory is scheduled for 
publication at an early date. 

If it were possible to examine the weld plane without 
destroying the welded assembly, we would have an ideal 
inspection method. It was found that by removing a 
continuous chip of steel (Fig. 6) from the upset on the 
inside of the weld, and by cutting this chip through the 
center, that it was possible to examine the weld plane 
progressively from the inside of the weld to the last por- 
tion removed. 

Figure 7 shows the cross sections as seen with a poor 
welded zone which can easily be detected by the white 
zone present that has been brought out by the etch that 


Fig. 9—Forging Uniwelded to Tubular Member 


When the entire story of the application of 
pressure welding can be told, it will be seen 
that the contribution to the war effort has been 

tremendous, not only in the saving of weight on military 
aircraft, but in the speeding up of many other operations 
throughout the war industries, where quality and accu- 
racy of welding is of prime importance. 
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DISCUSSION 
By E. P. Jones* 


Mr. Proctor’s ably prepared paper, covering the use 
of the still somewhat new pressure welding process in the 
manufacture of aircraft landing gear, presents many 
points of interest to the welding field. The development 
of this application parallels to some extent work carried 
out by the writer and his associates of the Pressure Weld 
Co. on overland pipe lines, and so proved of particular 
interest. 

Naturally, any process which can effect substantial 
savings in weight in the manufacture of aircraft assem- 
blies will be welcomed by the aircraft industry. How- 
ever, in order to produce assemblies in quantity, the 
process must be relatively automatic, leaving little to 
operator skill. In order to achieve both of these re- 
quirements with a welding process on high-strength, alloy 


* Pressure Weld Co., Houston 2, Tex. 
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aircraft steels, the Menasco Manufacturing Co. has 


overcome considerable in the way of obstacles. In the 
writer's opinion the most significant attainment in this 
development was the establishing of a method of weld 
quality control acceptable to the aircraft industry and to 
the United States Army. 

To date, no convenient and thoroughly reliable non- 
destructive test has been developed for use with the 
pressure welding process (or for any welding process, for 
that matter). The destructive tests developed for fusion 
welds are not well adapted to the pressure welding process 
either, having been developed to reveal faults known to 
occur in the fusion type of weld joint. 

The pressure weld, being formed at subfusion tem- 
peratures, automatically eliminates many of the faults 
of the fusion weld, such as porosity, inclusions, laps, 
pipes, fish eyes, etc. By so doing, it has also eliminated 
X-ray and gamma-ray inspection as a means for deter- 
mining weld quality. Other inspection methods such as 
the magnetic types, show promise; but to date have not 
proved thoroughly reliable. 

As the result of the above, close control of the factors 
producing the pressure weld were necessary, supple- 
menting these as closely as possible by metallurgical 
examinations and destructive tests on full size specimens. 
In this connection, the use of the calculated value for the 
modulus of rupture of the tubular specimen, as a basis 
of acceptability of the welded assembly, has consider- 
able merit. By testing the full size specimen in simple 
bending, all sections of the weld are stressed in a manner 
which approaches the loading applied to the assembly in 
service. Any test which can be applied, similar to serv- 
ice loading, gives proof that is hard to dispute. 

The methods described for controlling conditions dur- 
ing the welding operation, are somewhat standard for ma- 
chine pressure welding setups, except for the use of flow- 
meters in the oxygen and acetylene lines. These pro- 
vided more sensitive control of gas flow than could be 
obtained with standard methods of regulation. The 
writer has witnessed, however, cases of extremely close 
gas flow control where extra stages of regulation were 
added to the standard type of gas regulators. 


The use of the electric limit switch for controlling the 
end point of the pressure weld cycle has become standard 
practice for pressure welding machine operation. On 
overland pipe pressure welding, the amount of upset 
formed on the inside of the pipe is of much importance 
from a flow restriction standpoint, and must be con- 
trolled to close limits. The electric method has proved 
quite successful for this, by providing accurate, uniform 
control. 

Many tests have been made on pressure welds in an 
effort to determine the nature of faults produced by im- 
proper welding conditions. The results of these tests 
indicate that the usual defect generally appears as lack of 
welding at the extreme inside edges of the weld interface. 
While easily corrected, this condition is sometimes diffi- 
cult to detect without resorting to destructive tests. The 
use of nick-break fractures is made at frequent intervals 
in pipe-line work. This allows visual examination of the 
grain structure throughout the cross section of the weld, 
and any lack of penetration is revealed at once. The use 
of the chip examination by Menasco apparently pro- 
duces excellent results without the necessity of destroying 
the welded assembly in the process. However, this pro- 
cedure undoubtedly requires clos¢€ control of machining 
operations in order to yield satisfactory test specimens 
each time. 

To summarize this discussion, it appears to the writer 
that the Menasco Manufacturing Co. and E. R. Proctor- 
have employed every opportunity to establish a sound 
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DISCUSSION 
By Alfred Z. Boyajian* 


As pointed out by E. R. Proctor, Uniwelding offers 
many important advantages when used in the fabrication 
of aircraft landing gears. Most important of these ad. 
vantages are: 

1. Saving of weight. 

2. Saving of production time. 
3. Saving of manufacturing costs. 
4. Greater flexibility in basic design. 


With advantages such as these, this welding process js 
bound to find widespread application in aircraft design. 

However, in considering the advisability of using a 
butt-welded joint in a landing gear, the airplane designer 
must take into account the following factors in addition 
to the above. A butt weld comprises the entire strength 
of a joint and it must work at very high stresses (200,000 
350,000 p.s.i. bending modulus of rupture) with relatively 
small factors of safety. Also, such a joint is not subject 
to simple visual inspection procedures which are satis- 
factory for conventional telescoping and bolted landing 
gear joints. Therefore, the airplane designer's chief con- 
cern is the reliability of the weld. He must feel that 
each and every production weld will have satisfactory 
strength characteristics, with the emphasis on “each 
and every weld.’’ There can be no exceptions nor even 
doubtful cases. 

For these reasons it is gratifying to note that through- 
out his entire paper Mr. Proctor has used as a basis of 
discussion a high standard of quality control. Beginning 
with the design of a Uniwelding machine and its con- 
trols, and proceeding with weld sample preparations, 
welding operation, qualification run and the inspection 
of finished production Uniwelds, Mr. Proctor has kept 
in mind the final objective of 100% consistency of flight 
welds. 

Somewhat delaying the widespread adoption of butt 
welding by the aircraft industry is the fact that a depend- 
able inspection procedure of a finished production weld 
still remains to be conclusively demonstrated. Ordinary 
inspection methods have so far proved inadequate. Mr. 
Proctor throws light on a new inspection method con- 
sisting of a metallographic examination of the weld 
metal. This method is not only very interesting, but 
appears to have considerable merit. It is understood by 
this writer that Menasco Manufacturing Co. has already 
used this method with a high degre of success in a num- 
ber of cases. However, it is not known at this time 
whether or not for practical reasons the metal chip can 
be sectionalized at intervals as frequently as necessary. 
Nor is it known whether or not this metal chip will reveal 
the presence of small cracks at or near the plane of the 
weld. 

Regarding the inspection problem, this writer, a¢- 
mittedly not a metallurgist, offers the following sugges 
tions purely as a layman for whatever merit they may 0T 
may not have. It is suggested that perhaps there are 
several types of weld defects and that perhaps no one 
inspection method is agequate for all types of deiects. 
For example, it is common knowledge that magnetic 1- 
spection will very often reveal defects in the weld. ls° 
very often it fails to reveal the presence of other defects. 


* Structures Project Engineer, Republic Aviation Corp. 
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This indicates that magnetic inspection is good as far as 
it goes, but 1s incomplete because the nature of the defect 
apparently varies beyond the capability of this inspec- 
t10n. 

Therefore, for a beginning it is suggested that perhaps 
all weld defects may be classified broadly into two gen- 
eral types, making necessary two types of inspection. 
One type of weld defect is that characterized by the pres- 
ence of cracks, or fissures, or physical discontinuities at 
or near the surface of the weld. This type of defect may 
he detected by magnetic inspection, ‘‘black light’’ inspec- 
tion and by any other method that will reveal physical 
discontinuities. 

The second type of weld defect is one which has physi- 
cal continuity, but one where the material in the weld 
zone has experienced deterimental chemical and/or 
metallurgical changes. This type of defect may be de- 
tected by some means of metallographic examination of 
the weld metal structures such as the one Mr. Proctor 
suggests. 

Since each type of weld defect occurs at irregular fre- 
quency, either singly or in combination, possibly neither 
type of inspection will be complete in itself. Therefore, 
both types of inspection may be necessary, each supple- 
menting the other. 

The static test method of a butt-welded joint outlined 
by Mr. Proctor, wherein a whole weld specimen is tested 
by bending successively in four directions,is one of the most 
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rugged tests conceivable. By this test there is little or 
no chance for a small weld defect to go by undetected. 
If a small defect existed in the periphery of a weld, by 
the system of rotation outlined by Mr. Proctor, this de- 
fect would eventually find itself on the tension side at or 
near the extreme fiber in bending where it will greatly 
influence the total strength of the welded joint. Such 
sensitivity to a defect would not exist in standard pull 
test specimens. 

The amount of bend test samples preparatory to a 
production run and the type of final inspection will in 
time be dictated by experience when a good statistical 
background becomes available. 

In closing, this writer who is somewhat acquainted 
with the background of research which was necessary to 
develop the Uniwelding process, can say that a great deal 
of credit goes to Mr. Proctor and to Menasco Manu- 
facturing Co. They have spent a vast amount of time 
and effort to develop new welding equipment, to isolate 
and determine the effect of many important factors in- 
fluencing the qualities of butt-welded joint, and to 
develop satisfactory inspection techniques. That they 
have been successful in their endeavor to produce con- 
sistently good welds is evidenced by the fact that in a 
recent survey of butt-welding processes for aircraft 
landing gears, their Uniwelding process showed by far 
the greatest strength consistencies, and actually they 
proved to be in a class by themselves. 
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Maintenance and Repair of 
Oil Pipe Lines 


By Oliver Wildman‘ 


HE work involved in repair and maintenance of 

oil pipe lines is not affected greatly by contraction 

or expansion due to welding. Practically all 
welding is done with A.W.S. E6010 class electrodes. The 
gas-welding process is used in very little maintenance and 
repair work. It is not my intention to convey the idea 
that procedures and methods of repair mentioned in this 
paper are used by all pipe line companies. Since a pipe 
line must extend from an originating point to its des- 
tination, covering terrain of different composition and 
profile, no two maintenance or repair jobs entail the same 
procedures even though the cause of the injury is the 
same. It has been acceptable for our foremen and weld- 
ers to devise and work out the various methods required 
to maintain and repair the lines as safely and permanently 
as possible. 

An oil pipe line consists of two main parts, the gather- 
ing system and the distributing or main line system. 
The gathering system can be broken down into two parts 
which are branch lines and main gathering lines. These 
gathering lines are the arteries of the fields through which 
the oil is transported to a main line station. The size 
of the pipe used depends on the size of the field it serves 
and the length of. the line. In this district we have 
approximately 500 miles of pipe in the gathering and 
main line systems ranging in size from 4'/, in. O.D. to 
14 in. O.D. 

A branch line, usually 50 to 1000 ft. long, from the 
main gathering line to the producers’ tanks consists of 
all pipe, connections and fittings outside the stopcock 
on the tank. The line is connected at the tank with a 
union (screw-end type) or a bolted coupling using a 
rubber gasket. The check valve and block gate valve are 
usually screw-end type valves. Replacing impaired 
gaskets is done by unbolting the coupling, placing a new 
gasket, and bolting the coupling again. When a valve 
becomes corroded or worn it is cut out of the line, nipples 
are screwed into each end of a new valve, and it is welded 
into the line. Since it is possible to block the oil at each 
end of a branch line, there is little or no oil to contend 
with on any work done on these lines. 

_ This company gravitates probably 90% of the oil run 
in its gathering system. This enables them to use 
lighter weight pipe (due to the low pressure) and few 
booster pumps and pumpers. Pressure on the few gather- 
ing lines located where a pump is needed does not ex- 
ceed 300 psi. Most of the main lines are pumped from 
Station to station under pressure from 300 to 1200 psi. 

_ Since gravity lines follow the profile of the country, 
they are laid in whatever soil formation is encountered 
in construction of the line. These lines may go through 
old oil well slush pits or alkaline formations, or salt water 


* Scheduled for the Twenty-Sixth Annual Meeting, A.W.S., October 1945. 
t Welder, Texas-New Mexico Pipe Line Co. 


pits may be constructed near the line from which water 
seeps down to the pipe. Close watch is kept on the pipe 
in the vicinity where these conditions are known to exist. 
Breaks in the dope and paper allow moisture to come in 
contact with the pipe. When the chemicals from the 
moisture and the soil reach the pipe, it becomes corroded. 
This corrosive reaction is known as ‘“‘pipe line bugs.” 
These “‘bugs’’ work as far as the moisture follows the 
pipe, leaving it with rusty pits or grooves. Sometimes 
they may run in a straight line down the pipe or they 
may attack it in its whole circumference. 

Corrosion is sometimes the result of one of two kinds 
of electrolysis, electrochemical (galvanic action) and 
stray electric current. The predominating factors in- 
volving electrochemical electrolysis are soil with high 
moisture content and two dissimilar (or sometimes 
similar) metals coming in contact with one another. This 
is usually distinguished from other types of corrosion by 
the clean shiny pipe surface in the corroded area which 
will darken and oxidize rapidly on exposure to the atmos- 
phere. This condition may be corrected either by remov- 
ing the line to a new location or by doping the pipe, 
wrapping with a tar base paper and doping over the 
paper, thus insulating the pipe. 

Electrolysis from stray electric current causes pits 
each time the current leaves the line. A pipe line is an 
excellent conductor of electricity. However, flanges with 
gaskets between them or other connections on the line 
may act as resistors to the flow of current. Some soils 
conduct electric current easily so the current leaves the 
pipe, following the line of least resistance, taking a piece 
of metal with it. Electric current does not harm the 
pipe as it enters but only as it leaves. The action of this 
phenomenon is irregular in leaving the pipe inasmuch as 
the resistance encountered may vary in the locality in 
which this electrolytic corrosion is found. Where the 
least resistance is found, the area affected is smaller 
but the pits are larger and deeper than where the re- 
sistance is greater causing a larger area of pipe to be pit- 
ted. To prevent recurrence of electrolytic corrosion by 
stray electric current, 2-in. pipe is laid from the pipe line 
to a pit filled with scrap iron several hundred feet away. 
One end of the 2-in. pipe is welded to the pipe line and 
the other end is laid into the scrap iron pit. Finally the 
small line and scrap iron are buried, affording a ground 
in which to dissipate the current to prevent its return 
to the pipe line. 

To repair the damage done by the “bugs” or by 
electrolytic corrosion, excavation is made around the pipe 
until good pipe is found. The deteriorated section is 
cleaned, spot welded with the electric arc, re-doped, and 
fresh dirt is hauled in to refill the ditch. 

When the deterioration is found on one section of the 
pipe and running in a straight line, the pipe looks as 
though a gouge had been run along its surface, running 
off its course at times and taking a deeper bite in a few 
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places. When this condition is found, a half sole is used 
to cover the affected portion of the pipe. A piece of 
equal diameter pipe is split longitudinally, then clamped 
tightly to the line and welded along the edges and the 
ends. The pipe is cleaned and re-doped in the ditch, 
leaving no chance to break the dope in handling the pipe. 
Where the half-soling method is used and fresh dirt is 
hauled in to fill the ditch the corrosive reaction seldom 
continues. 

Another method of combating corrosion in alkaline 
formations or when salt water accumulates is to excavate 
the pipe and clean it. H-frames are then constructed 
and set in the ground across which the line is laid above 
the ground. Usually the pipe is cut out of the line at 
each end enabling the welder to do all recondition 
welding in a flat position. The reclaimed pipe is then 
welded back into the line and re-doped. 

In New Mexico oil fields, few roads have been con- 
structed. Usually they are made by driving from the 
nearest point on a road to the place you wish to reach. 
When traffic demands become great enough, a road is 
built, usually crossing a pipe line. This requires lowering 
and casing the line to a safe depth through the right-of- 
way. The ditch is deepened and if it is possible to dis- 
continue the use of the line for a short time, it is cut at 
one end and a pipe of larger diameter is slipped over it. 
The line is then welded back and a vent is installed at 
ach end of the casing outside the right-of-way after 
which the ends of the casing are sealed. If a leak occurs 
inside the casing, the oil is forced out through the vents 
and is easily seen from the road by passers-by. If, due 
to the amount of oil being run, it is impossible to take 
the line out of service, the casing is cut in half longitu- 
dinally and the pieces are then placed around the pipe 
and welded together. All oil companies require the 
casing of oil pine lines through a camp site. 

Running scrapers to clean the lines is one of the most 
important jobs in combating interior corrosion in a pipe 
line. A scraper consists of one or more rubber disks, 
metal brushes, metal rowels. The disks force sediment 
and water in the pipe ahead of the scraper. The brushes 
clean the pipe walls of scale and paraffin. The brushes 
are usually placed between the two disks or ahead of the 
disk if there is only one. The rowels or rollers are on 
arms which are shoved out against the pipe wall by 
springs. These arms serve as a guide for the scraper and 
as it moves through the pipe the line walker can hear it, 
enabling him to know its location at all times. He 
follows it from the time it is put into the line in the send- 
ing trap, a by-pass constructed and welded into the line 
to form a pocket, until it reaches the receiving trap, a 
by-pass similar to the sending trap. ° 

Sometimes a scraper gets stuck in the pipe. If it is 
not possible to force it through with a pump and another 
scraper, the line is cut and the scrapers and obstruction 
are removed, and the line is welded again. The reason 
for running the second scraper when one is already in the 
line is to determine the exact location of the first scraper, 
since it may change position before the repair crew can 
get there. 

If, due to the amount of oil being moved, it is not 
possible to take a line out of service while a lodged scraper 
is being removed, connections are welded to the line on 
either side of the scraper. Gate valves are placed on the 
connections and the line is tapped with a tapping ma- 
chine. A by-pass is thus constructed around the clogged 
portion of the line and service is resumed without loss of 
oil. 

During the present labor shortage, maintenance is a 
very important task. Lack of maintaining gathering 
lines or main lines leads to unexpected repairs. Repair 
jobs interrupt a construction or maintenance job that 
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might be under way. A spot of welding in time and at th 
right place would save oil, labor and expense, but since 
it is impossible to foresee these emergencies, sometimes 
a pipe line needs repairs. 

Holes in pipe are responsible for the majority of th, 
repairs that we make. These are caused by interior o; 
exterior corrosion, or both. Interior corrosion ¢ay 
hardly be found by inspection so must become a repair 
before it is known to exist. <A stream of oil comes bub. 
bling out of the ground and starts running over a rancher’s 
grass land, or in some sandy country where it is almost 
impossible to use ordinary transportation, or it may break 
by a road that is frequently or infrequently used. It js 
possible that the leak may be found soon after the oj! 
appears. If it is not found soon, oil run reports show, 
shortage and investigation will be made. The line 
walker or rider may find the trouble. 

The répair of a leak is practically the same regardless 
of where it occurs. The pipe must be excavated, the 
leak found, and the oil stopped by some temporary 
method such as wooden plugs until a permanent repair 
can be effected. After the oil is stopped, and the excava- 
tion is completed, the pipe is cleaned and inspected to 
determine the type of clamp to be used. There are several 
types of repair clamps designed for welded repair. How- 
ever, I have found it more practical to take a piece of 
pipe and construct a clamp to suit the repair to be made 
because sometimes the pipe is deformed. After the clamp 
is secured to the pipe, a safety zone is established in the 
area of the repair to be made by cleaning the bell hole 
and covering the oil with fresh dirt. Then the clamp is 
welded to the pipe. 

Occasionally a hole is burned in the pipe during welding 
operations. If the line is full of oil, the oil will spray 
out causing a fire. If the welder will run the rod into the 
hole, it will shut off most of the oil and the fire watchers 
can extinguish the burning oil with sand or dirt. Then 
the extra repair can be made by belling one end of a 
section of pipe so that it fits snugly against and over the 
end of the patch that is being welded on. The welder 
places a small gasket in this patch to cover the hole, 
clamps it with a U-bolt and proceeds with the repair. 
The use of welding clamps or patches is standard as they 
leave the inside of the pipe free from obstruction. 

Following the repair of a leak, disposal must be made 
of oil that has not soaked into the ground to prevent live 
stock from drinking it. If a leak occurs on grass land 
and the grass is dry, it must be covered with fresh dirt 
to prevent a grass fire. Where material damage to 
property is not involved the oil is burned. Otherwise 
it is completely covered with soil. Damages are paid 
to the property owner because it will be many years be 
fore vegetation will grow in oil-saturated soil. 

Gravity lines are laid in a graded ditch. Sometimes 
it is impossible to keep sags out of the line and in these 
low places water and sediment collect inside the pipe 
This is the beginning of a leak caused by interior cor- 
rosion. The leak is repaired and soon another hole may 
come a short distance from the first. When this has 
occurred several times, the line is excavated and levels 
are taken on this section of the line. The pipe is cut at 
its high points, removed from the ditch and cleaned, 
after which it is thoroughly inspected for holes. If any 
are found they are repaired. The pipe is then turned 
one-half over, the original top now the bottom, and 
welded back into the line. Levels are taken agai. 
This section is graded to give it the same degree of fall 
as the rest of the line. This type of repair is possible 
because a gravity line fully loaded has a very low pres 
sure. Water cannot settle in the pits inside the pipe 
which are now on top, and the oil will act as a retarding 
agent to the corrosive action. There is not enougli 
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l at the 
t since pressure to rupture the pipe in its weakest point on the it. During welding operations clean soil is sprinkled on 
letimes top, so in reality you have the equivalent of a new line the small fires that may start from oil seepage in the 
and the expenditure is only labor, whereas if new pipe bell-hole. Dirt is used to extinguish fires caused from 
Of the were laid, cost of the new pipe and the welding of the burning through an oil-loaded line unless it gets out of 
rior or new section would be involved. control, then CO, type extinguishers are used. The 
NM can Lines laid with screw-end pipe become loose in the welder is the only man allowed in the bell-hole during the 
repair couplings or perhaps a thread breaks off. When this welding operations. We always use pipe cutters to 
S bub occurs on the gathering lines the coupling is welded at make the initial cut on a closed line. Then if other cut- 
icher’s each end, eliminating one joint; if it occurs on the main ting or welding is to be done, each end of the line is packed 
Almost lines carrying a high pressure, a patented collar sleeve is with mud. However, if a section of pipe is to be removed, 
’ break used. This sleeve is made of two pieces of pipe of larger that section is left open. 

It is diameter than the line to be repaired, and swaged on We have found it safe procedure any time a line is cut 
the oil each end to fit the pipe, long enough to extend across the to weld a connection on the upstream end of the pipe 
show a coupling. The lower piece of this sleeve is drilled and about 500 ft. from the place where welding operations 
€ line tapped and a piece of */4-in. pipe is inserted enabling the arein progress. Then the line is tapped and a man is sta- 

welder to run the leaking oil away from the immediate tioned at this connection. It is the duty of this man to re 
irdless vicinity of welding operations. After the sleeve is port any undue amount of oil flowing down the line at this 
d, the welded the */, in. pipe is replaced by a threaded plug place. This makes it possible to take any safety pre- 
OT ary which is welded to effect a completely welded repair. cautions that may be necessary to protect the welder or 
repair After screw-end pipe is removed from its present service other men working in the bell-hole. 
(Cava- it is beveled and used again in an all-welded line. During the past three years no member of the main- 
ted to Safety is most important in our work. Fire is the tenance and repair crew in this district has suffered a 
— greatest hazard, and every precaution is taken to prevent time-lost accident. 
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ANY war-time “‘gun-welder’’ jobs have made 
such severe demands on welding cables that the 
pace of improvements in cable has been rapid. 
This condition applies especially to low-reactance water- 
cooled cables, which were drafted into the munitions 
program even though they were not altogether physically 
fit. The technical details by which the interleaved type 
of cable has been brought from a prewar semi-experi- 
mental accessory up to the present stage of commercial 
product, are of interest to the welding industry as a basis 
upon which to judge its peacetime value. Some of the 
test methods by which various features were compared 
and improved may also be useful to engineers in select- 

ing cables for particular applications. 

We will consider changes that affect cable flexibility, 
weight, life, rating and other characteristics of the inter- 
leaved type low-reactance gun-welder cable made by 
Mackworth G. Rees, Inc. 

A. Flexibility—Ease of bending and twisting is of 
prime importance to the welding operator. It may be 
measured by means of an ‘‘overhang’’ test (Fig. 1) and 
a twisting test (Fig. 2). Table 1 gives values for some 
key designs. (In all cases, higher numbers mean greater 
flexibility.) The current design of interleaved Kickless 
Cable compares favorably in flexibility with two ordi- 
nary conductors in their water-cooled hose coverings. 

1. The main improvement in flexibility is credited to 
a better outer covering. After trial of several construc- 
tions for the hose, each of which had some drawback, 
the present three-layer hose was adopted: steam-hose 
stock inside, wear-resistant stock outside (naturally not 
as good as is anticipated when the rubber industry is less 
restricted), and a fabric reinforcement that is braided on 
the inner hose while still on the mandrel. The reinforce- 
ment is the key to the flexibility of the hose: it is essen- 
tial that the threads be of the right size and braided 
around the inner layer of hose with the correct pitch, 


* Scheduled for Twenty-Sixth Annual Meeting, A.W.S., October, 1945. 
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Fig. 1—Bending Test 


The deflection from horizontal is measured as the cable end 


hangs free. For comparison between cables, the terminals must 
be the same. 


War-Proved Advances in 
Low-Reactance Cable 


By Myron Zucker! 
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Fig. 2—Twist Test 


The force is applied one foot from the axis of the cable and 
cable is twisted 90°. 


separation and tension. That the hose manufacturer has 
learned how to do this is shown by the satisfactory 
service the hose has given despite the admittedly poor 
rubber substitutes available. The greater strength of 
reinforcement allows a thinner section of rubber to be 
used, and this also adds to the flexibility. 

2. Use of larger water-outlet openings has contrib- 
uted somewhat to increased flexibility, because of lower 
water pressure in the hose. Although this is not a major 
factor with the type hose now used in Kickless Cable, 
the effect of water-insert size is given in Table 2 for the 
light it may throw on other cases. 


Flexibility of Light-Duty (267 Mcm) Rees Interleaved Cabli 
30 Psi. Water Pressure; 6-Ft. Inlet Hose !/,-In. I.D 
Prewar Early War 

Bending: 

Inches deflection in 1-ft. overhang. 
Type 2-21 terminals (2.5 Ib.) 
No water 
Normal water flow cana 
Cable outlet plugged sea 6 


Twisting 

Degrees twist per foot-pound of 

twisting force 

6-Ft. Cable: 
No water 


Normal water flow 31 
Cable outlet plugged 4 


8-Ft. Cable: 


No water 45* 40* 65 
Normal water flow 36* 30* 43 
Cable outlet plugged 15* 24° 2 


*Average of clockwise and counterclockwise values. Ou thes 
cables, there was usually about 50° more flexibility in one dire 
tion than in the other. In modern cables, clockwise and counte! 
clockwise values are practically the same. 
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supply Water Pressure: 30 Psi. 
Water Hose to Cable: 10 Ft. of 4/,-In. I.D. Hose 


Cable: 10-Ft. Light-Duty Kickless Cable with Regulating Gasket 
Water Hose from Cable (Where Used): 10 Ft. of '/,-In. I.D. Hose 


——-!/;-In. I.D. Insert — 
Water Pressure 
Water Inside Cap 
Rate Inlet Outlet 
Inlet Size: 
i/,-In. I.D. Insert 
No hose on outlet 1.5Gpm. 10 Psi. 8 Psi. 
With hose 1.2 17 15 
\/,-In. 1.D. Insert 
No hose on outlet 
With hose 1.6 28 25 


3. In early cables, flexibility decreased radically 
with age as the rubber separator and core ‘‘grew’’ under 
the influence of hot water. Since one of the essentials 
to the flexibility of interleaved cable is the ability of each 
conductor rope to move fairly independently in its own 
compartment (Fig. 3) the tight packing that resulted from 
swollen rubber ruined the flexibility after usage. This 
has been remedied by selection of stable synthetic sepa- 
rator and core material, so that now the cable remains 
flexible throughout its life. 

The current design of cable, with these points added 
to the natural flexibility of the spiralled, interleaved 
design, has been accepted by some users as more flexible 
than the two ordinary cables they have replaced. 

B. Weight—1. Weight has been lowered slightly 
by use of the better hose, since—as mentioned above— 
thinner walls are used. In early years of the war, heavy- 
duty hose weighed 0.9 Ib. per foot; now it weighs 0.67 
lb. per foot. 

2. When weight is the dominating point, it can some- 
times be minimized by use of the smallest possible cable. 
Prewar cable life was so short and rating uncertain 
enough so that on heavy jobs it was necessary to use 
cables of generous size. Now, with proved application 
charts available, it is sometimes possible to decrease 
weight—and incidentally increase flexibility—by select- 
ing a smaller size cable. (This must not be overdone, 
since it is at the sacrifice of both life and electrical effi- 
ciency.) 

For example, suppose we want the lightest possible 
‘ft. cable for a gun that welds two sheets of 14-gage 
clean low-carbon steel at the steady rate of 30 spots per 
minute. Is a light duty (267 Mcm) cable adequate? 


WEAR-RESISTANT STOCK 
MANDREL-BRAIDED FABRIC 


STEAM HOSE STOCK 


SEAMLESS SEPARATOR 


Fig. 3--Cross Section of Interleaved Type Cable 


Table 2A—Effect of Water Insert Size on Water Rate and Pressure in Cable 


Water Outlet Size 


Insert— 
1/,-In. I.D. Insert-———~ (1/,-In. I.P.S. Opening) 
Water Pressure Water Pressure 
Water Inside Cap Water Inside Cap 
Rate Inlet Outlet Rate Inlet Outlet 
.75 Gpm. 3 Psi. 1 Psi. 1.7Gpm, 2 Psi. 0.3 Psi. 
5 3 
3.7 10 4 4.0 6 1.3 
3.1 15 10 


Table 2B—Comparison of Water Rate and Pressure in 
Prewar and Current Kickless Cable 

Supply Water Pressure: 30 Psi. 

Water Hose to Cable: 3 Ft. of */s-In. I.D 

Cable: 6-Ft. Light-Duty Kickless Cable 

No Hose on Outlet 
1945, with Regulating Gasket 
and New Design of Water 


Prewar Inserts 
I.D. ot inlet insert 0.125 0.125 0.191 0.25 
I.D. of outlet insert 0.125 0.125 0.250 0.25 


Rate of water flow—gal- 
lons per minute 


Inner wires 0.7 1.5 2.1 2.6 
Outer wires 2.5 4 1.9 2.4 
Total 3.2 2.9 4.0 4.0 


Facts upon which to base a decision are the current and 
time to be used in making the weld. For this example, 
we will take from Table 3 (a condensation of the A.W.S. 
suggestions which appeared as Table 8, page 314-s in 
the July 1944 WELDING JOURNAL) a current of 14,000 
amp. applied for 17 cycles. 

First consider the selection of cable size from the view- 
point of heating. The duty cycle factor corresponding to 
17 cycles ‘‘on’’ time, 30 spots per minute continuously, 
is (17 X 30)/3600 = 0.142. (3600 appears here because 
it is the number of cycles per minute in 60 cycle power.) 
Compare this required duty factor of 0.142 with the per- 
missible factor of 0.18 obtained from Fig. 4, for a light 
duty cable 8 ft. long, carrying 14,000 amp. 

In this case, the light-duty cable, if properly supplied 
with water, will not overheat. Advantage may be taken 
of its lightness and flexibility even on this apparently 
heavy job. 

This may involve an increase in transformer size 
for, as Fig. 4 shows, an 8-ft. light-duty cable takes 10 
volts and the heavy duty only 6.5 volts to pass 14,000 
amp. Assuming that the transformer secondary voltage 
equals cable volts plus 5 volts to send 14,000 amp. 
through weld, tool and transformer, we see that a trans- 
former secondary of 11.5 volts would be sufficient if 
heavy-duty cable were used, whereas 15 volts will be 
needed to produce 14,000 amp. if the light-duty cable is 
installed. 

If lightness and flexibility are paramount and ample 
transformer capacity is on hand, it is perfectly ‘‘legal”’ 
to use the lighter cable. 

C. Life.-No representative figures can be given for 
cable life, since war production has prevented large-scale 
tests sufficiently well controlled to give accurate results 
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Table 3 
Tentative A.W.S. Emergency Standard for Spot 


Excerpt from 
Welding Low-Carbon Steel. Published as Table 8 on page 314-s of 
““Mechanical Characteristics of Resistance Welds in Plain Carbon 
Steel,” by W. Spraragen and M. A. Cordovi, THe WetLpINnG 
JOURNAL, July 1944. (Tentative standard also includes electrode 
size and shape, minimum weld strength and electrode force, diam- 
eter of fused zone, weld spacing, and overlap.) 


Thickness of Thinnest Outside Weld Time, Approx. 

Piece Single Impulse Current, 
. an Gage (60 per Sec.) Amp. 
0.010 32 4 4,000 
0.020 26 6 6,500 
0.030 22 8 8,000 
0.040 20 10 9,500 
0.050 18 12 10,500 
0.060 16 14 12,000 
0.080 14 17 14,000 
0.094 13 20 15,500 
0.109 12 23 17,500 
0.125 11 26 19,000 


| 


that take into account the variables of construction and 
usage. A few examples, however, indicate the improve- 
ment with respect to ordinary cables and early-war inter- 
leaved cables (Table 4). 

1. Perhaps the greatest factor in lengthening the life 
of Kickless Cable is the choice of seamless neoprene tube 
instead of the cemented separator formerly used. Before 
this, a large percentage of failures were at the edge of 
the cemented overlap: removal of this weak point has 
effected noticeable increase in cable life. 

2. Employment of nonswelling synthetic separator 
and core has improved life. The swelling of old cables 
previously discussed under ‘‘Flexibility”’ frequently got 
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so bad that water circulation was practically stopped, 
and cable burned out. This has not occurred sinc¢ 
synthetics have been adopted: an example of wher 
synthetics are better than natural products. 

3. Another important point is increased water floy 
obtained by a redesign of water inlet and outlet. Aboy 


Table 4—Cable Life 


Cable life is measured here according to cable-months per cab), 
failure. That is, if 50 guns are operating for six months and the 
are 30 cable failures during that time, cable life is 50 * 6/30 = 
months. This method of stating cable life is crude, since it do 
not account—among other things—for the number of shifts worked 
per day, the severity of the job as determined by current and ra: 
of welding, degree of bending or cooling conditions. It is, howeve; 
as accurate as the method of recording justifies; and if comparisoy 
are made of cable on the same job, the figure does fulfill its purpos 
of showing the advance in cable life over a period of time 


Life — Principal Cause of Failure- 
Job Ratio* Early War Present 
Steel truck frame 6t (Shredding copper) Separator 
Assembly of mili- 2.8 Overheating inner Operators neg 
tary vehicles wires lect to turn o 
water 
Railroad car panels .10.0 Failure at terminals Separator 
Reinforcing bus 3.5 Overheating inner Wear outer hose 
frames wires; breakdown 
cemented separator 
Light military ve- 10.7 Overheating inner Wear outer hos 
hicle bodies wires; breakdown 
cemented separator 
Farm equipment 3.0 Choking from swell- Separator 


ing 


* Ratio of present life to life of cable on same job in early years of 


war. 
+ Compared with ordinary single cables 


Fig. 4—Application Data Chart for Interleaved Type Cable 
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30% of the water pressure is absorbed at these points 
rather than in the length of the cable. Smoothing and 
slightly enlarging the paths results in greater water flow. 

[his is easily measured by seeing how long it takes the 
outlet water to fill a 3-gal. pail or a quart bottle to which 
it is diverted. Table 2A shows the effect of size inserts 
and 2B compares the old design with new cables and 
Gttings of various sizes.) The hose fittings are furnished 
.s standard parts of the cable and users are advised to 
check rate of water flow periodically to make sure they 
are running adequate water. This is a vital factor in 
maximum cable life and economy. 

Many users of Kickless Cables have added still more 
to cable life by increasing the size of water-hose on their 
own initiative from the usual '/, to */s-in. I1.D. At the 
same time, they are careful to install large fittings so as 
not to restrict water. Although ratings are based on 2 
gpm., it is not uncommon to find 5 gpm. pouring through 
: light-duty cable in operation. 

4, One practical detail that has radically increased 
cable life in some cases is a better understanding of 
methods of hanging the cable. 

Users have realized that hanging low-reactance cable 
requires careful thought, not only to assure the operator 
a convenient position of the gun, but also to have a 
minimum of constrictions in the cable hose. It has been 
found that life is materially lengthened on all welding 
cables by supporting them only at the terminals. In 
those cases where the center must be suspended (as in 
Fig. 5) care is taken to keep the pull to a minimum and 
to provide a soft sling or shaped clamp around the hose. 
This minimizes local heating at the point of suspension. 

Also, modern practice calls for running the cooling 
water ‘“‘uphill.’’ This is especially important on cables 
that have been looped as in Fig. 3, because this practice 
vercomes the tendency for air to become trapped at the 
high spot. Formation of air pockets is not permissible, 
since one reason for the success of this type of cable is 
the excellent cooling of all conductors by the water that 
contacts practically every strand. Air did become trapped 
id cables failed prematurely when water ran down the 
cables. The newer scheme of running water upward 
tends to carry away the air and restore normal water 
cooling. 

Incidentally, this water circuit usually permits shorter 
drain hose, which decreases pressure in the cable (see 
lable 2A) with resulting slight advantage in flexibility 
ind cable life. 

». Another detail of operation rather than design, is 


TRANSFORMER 


WATER HOSE 


Fig. 5--Looped Cable 


4 there are some applications in which the middle of the cable 
“ust be raised. In these cases it is especially important to run the 
oling water ‘‘uphill.’’ 
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Fig. 6—Losses Depend on Water Flow 


Decreased power loss from running more water through cable 
in a typical application. This principle applies to ordinary cable 
as well as the two types commercially 
available. The smaller losses not only lower the transformer tap 
and decrease the power bill, but, more important, they greatly 
increase cable life. 


of low-reactance cables 


the method of changing welding electrodes. It has been 
found that many failures were caused by draining the 
cables of water when electrodes were changed, and then 
starting to weld before the cable became filled with 
water again. This is cured by either changing the points 
fast enough to prevent draining much water, or by allow- 
ing sufficient time after changing points for the water 
level to rise before beginning to weld. 

6. Returning to design, a point closely related to in- 
creased rate of water flow is better distribution of water 
within the cable. It was seen in ‘‘autopsies’’ of old-style 
cables that the wires inside the separator were frequently 
blacker than those outside. This indicated greater 
heating and consequent softening of the rubber. Tests 
with thermocouples showed this to be true, and estab- 
lished that the inner ropes needed 10°% more water than 
the outer ones if they were to run at the same tempera- 
ture. This relation is obtained by use of a regulating 
gasket that properly distributes the water (see Table 
2B). 

7. Use of a premium kind of copper, known as OFHC 
(oxygen-free high-conductivity) increases lie. Years of 
experience have backed laboratory tests in demonstrat- 
ing that such copper* has longer life than the electro- 
lytic copper usually found in cables. Although the 
kickless nature of low-reactance cable removes the major 
cause of fatigue failure, the extra margin offered by 
OFHC against failure from the twisting and bending 
caused by gun manipulation is welcome. The bending 
stresses in interleaved cable are less than those in con- 
centric, but still the increased cost of OFHC is justified, 
we believe, by the violent service anticipated especially 
in automotive construction. 

8. Selection of wire-strand size to prevent “needling”’ 
has eliminated the plugging of water passages that 
plagues supervisors who use ordinary cable and some 
older-style low-reactance cables. Thus, one theoretical 
advantage of Kickless Cable has been brought to reality. 

9. The better hose described before, capable of with- 


* See bibliography in “Thermal Rating of Overhead Line Wire,’ Transac 


tions A.I.E.E., 62, 501-507 (July 1943 
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Metal Welding Procedure 


ates, 


Cycles of 


per Weld 


Time: 


‘ 
60-Cycle Power 


Size Kickless Cable 
age Steel 


Thickness (inches) 


Total Cycles 


Weld 


Light Duty 


—" 


Oro 


Heavy Duty 
0.143 6 X 6 = 36T 
0.143 = 
0.125 20 
0.094 9 
0.125 6xX4= 
0.060 14 


24t 


* Duty factor is similar to the ‘‘duty cycle’? commonly used to measure severity of the work. 


| Number of Spots per Group 


Duty Factor* 
Applied Permissible Cable 


Factor on 


Duty 


Ampere 


Cable for Given Length and 


Active Time per Group—Seconds 
Current 


Complete Factor 
Permissible 


Current in 


| Factor for Each Weld 
| Factor for a Group 


| Length in Feet 


Continuous 0.06 
Continuous 20 
16.7 6 
9.16 
.53 


).36 
.42 
.16 
Al 
.22 


.16 


49 
32 
“41 
28 
"32 


The chief difference is that whereas 


“duty cycle” is simply the ratio of ‘‘on’’ time to total time, the ‘‘duty factor’’ takes account of the fact that welds are usually made i: 


groups. 


(See ‘‘Rating of Electric Equipment Under Intermittent Load,” Transactions A J.E.E., Vol. 63, November 1944. 


A discussion 


of a simpler method of applying this principle to welding is in preparation.) 
rhere is sometimes a great difference between what a cable will carry under steady welding, and its rating when the welding is don 


in groups. 


For instance, in the third example under Heavy-Duty cables, ‘‘duty cycle’? computed in the usual manner is 0.063 


less than the duty factor. In other cases, the difference may be in the opposite direction. 


t In pulsation welding, the duty factor for a weld equals the ‘‘on”’ 


welds. 
t Cable has double water connection at inlet and outlet. 


standing bending and high water pressure (even though 
pressure in the cable is normally quite low) increases 
cable life. Although the quality of outer rubber is not 
what could be desired at present, it has met wartime de- 
mands satisfactorily. It is anticipated that the severe 
abrasive service found in some civilian factories will be 
served by the present hose design, when tough rubber is 
again available. 

10. Dependable connections of conductor to ter- 
minal are assured by improved manufacturing methods. 
They also eliminate trouble-making bits of solder that 
used to stray down the cable. 

ll. Oversize gaskets separating the terminal cap 
from the base prevent premature short-circuiting from 
dirt deposits. 

D. Adaptability to all sizes, styles and makes of guns 
has been enhanced by a wide selection of terminals and 
adapters. 


E. Electrical Resistance.—1. 
ings for terminals have decreased their resistance. Pre- 
vious ordinary copper castings had about 30% conduc- 
tivity, where the current ones have about 80%. In 
many cases this difference is unimportant, but the in- 
creased percentage of heavy-cugrent jobs during the war 
made it imperative to decrease power loss in the ter~ 
minals so they stay comfortably cool. 

2. Resistance of conductors is lowered, indirectly, 
by the improved water supply mentioned before. Since 
copper resistance goes up 3.5% for each 10° F. increase 


High-conductivity cast- 
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time for all impulses in one weld divided by the total time betwee 


in temperature, considerably less power is lost in a cool 
running cable (see Fig. 6). Transformer taps can be set 
correspondingly lower to get the required welding cur 
rent. 

F. Consistency results from use of machine methods 
of making parts and assembling major components 
Resulting economies of manufacture are sufficient t 
balance the increased cost of the advanced design. 

G. Rating Data.—Commercial laboratory tests yielded 
information from which application charts of Fig. 4 we! 
drawn. From these charts, the proper size cable {or « 
given job may be selected in advance, taking into accout 
both welding ability and welding capacity as defined ) 
A.W.S. Such selections have been found correct 
many actual applications in industry. Table 5 give 
some details of operations in which the two standar 
sizes of cable have been used. The margin of safety 1s1" 
dicated by the excess of ‘Permissible Duty Factor’ ove! 
“Applied Duty Factor (complete).”’ 

These improvements, tested in war production }) 
welding operators as well as by supervisors, engineers 
and management, may be said to mark the transition 0! 
Kickless Cable from the experimental to the commerci:! 
stage. Applications during the last few years have bee! 
so varied that nearly every imaginable condition 1s 
been met and satisfied. The future production of com 
mercial goods may, however, re-direct the emphasis 
some qualities. The cable manufacturer is interested 
see what changes may still be called for to yield maxunul 
life and economy. 
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a Table 5—Typical Gun-Welder Jobs with Light-Duty and Heavy-Duty Cables 
ce 
18-18 360 0.55 3 1400 
18-18 30 0.60 5 10.00 
18-20 20 50 0.18 8 p 
18-20 72 50 0.48 6 10,0 di 
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22-22 15 32 0.55 8 
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Economics of Arc Welding 


By Walter J. Brooking’ 


HE GREAT extent to which the arc-welding 

method of producing machines and structures in 

modern manufacturing is an indication that it has 
certain inherent advantages both from an engineering and 
from an economic standpoint which cause its wide 
acceptance. The great growth in the amount of welded 
products during the past years naturally has, to some 
degree, displaced older methods of manufacture. 

In many cases the advantages of welding have caused 
units to be fabricated rather than made of cast iron, 
where often from 20 to 40% saving in weight and in some 
cases special mechanical engineering advantages may 
be obtained. 

In other cases welding has displaced bolted or riveted 
construction where frequently an 8 to 15% saving in 
weight has been accomplished because welding joins 
edges; whereas riveting or bolting fastens members of 
joints which have been lapped over one another, and 
often reinforced with side plates with an attendant bulki- 
ness of material considerably greater than the joined 
edges in the welded construction. Greater rigidity and 
superior mechanical function frequently are character- 
istics found in arc-welded construction as compared to 
bolted or riveted construction which cause the choice of 
the welded method. 

Are welding of steel structural materials has made it 
possible to produce machines the operational efficiency 
of which is directly attributable to characteristics of de- 
sign which cannot be economically obtained by any other 
iieans Of making the machine. The high-speed tractor 
and earthmoving machine shown in Fig. | is an example 
of such a machine. 

Much has been said and much reliable information is 
available upon the flexibility, the economy and the over- 


* Scheduled for Twenty-Sixth Annual Meeting, A.W.S., October 1945 
t Director of Testing & Research, R. G. LeTourneau, Inc., Peoria, III. 
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Fig. 1—This Earthmoving Scraper and High-Speed Tractor 
Owe Their Superiority Largely to the Difference Between 
Arc-Welded Design and Other Ways of Producing Machinery 


all practical aspects of the use of arc welding in modern 
manufacture. The case for or against arc welding as a 
means of manufacturing economically has already been 
well described in general terms, supplemented by the use 
of many specific examples, so it will not be reviewed in 
this paper. 

The purpose of this discussion is pointedly to present 
the relationships of several important factors common to 
all welding applications which greatly affect the total 
cost of the welded structure. These factors variously and 
collectively influence the total cost, and therefore the 
economics, of welded structures depending upon the_ 
amount of control exercised on these various factors.* 

This paper deals with only eight of the many factors 
effecting the economics of welded construction; these 
eight being considered especially important and all of 
them so general that they are universal problems in 
welded construction. 


* A more complete coverage of how to cont: i these factors can be found in 
a recent book by the author published by McGraw-Hill Book Company entitled 
“Are Welding Engineering and Production Control 
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Fig. 2—This Arc-Welded Machine Base Has Been Chosen as 
@ Representative Welded Structure for the Purpose of This 

iscussion. This View Represents a Base Made According 
to the ‘Normally Attainable Good Practice’ Herein Discussed 
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Fig. 3 The Same Machine Base as Shown in Fig. 2, But There 

Are 25% More Inches of Welding on It Due to the Joints Which 

Were Cut and Welded on This Base Instead of Bent, as Shown 
in Fig. 2 
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They are as follows: 
1. Design to reduce the amount of weld metal re- 
quired in the structures. 
Plan the use of material to reduce scrap. 
Use setting up fixtures to eliminate measuring and 
to standardize structures. 
Use positioning fixtures to deposit welds in most 
favorable positions. 
Use the most economical size of electrode. 
Obtain good fit-up of welded joints. 
Control the size of welded joints to their proper 
size. 
Obtain a good operator factor (use of workman’ s 
time). 


Method of Illustration and Organization Used for This 
Discussion 


This is a generalized discussion of universal factors 
and in order to provide a sound basis for demonstrating 
the importance of each of the foregoing factors, an 
hypothetical welded structure, the simple welded ma- 
chine base shown in Fig. 2, has been selected. 

It is assumed that this machine base is made of arc- 
welded steel in any ordinary welding shop, and that it 
would be made on a mass production basis to make the 
manufacture of them a repetitive process like many 
repetitive manufacturing processes in present-day weld- 
ing production. This would assume at least 100 units 
to be made. 

To establish a fundamental basis of comparison, a cost 
of production of this machine base had been established 
assuming normally obtainable good welding practice in 
their manufacture. 

With good practice, the bases are assumed to cost 
$100 each, based upon the following conditions, assump- 
tions and values. 

The finished weight of the base is 1000 Ib., consisting 
of 950 Ib. of steel and 50 Ib. of weld metal. 


1000 Ib of steel at 4¢ per pound, 
5% scrap loss. . ; 

1.64 hr. . setting up time at $1. 10 per hour, plus 
150% overhead, (2.75 an hour) 

5 hours’ cutting, shaping machining and form- 
ing time at $1 per average, plus 150% over- 
head ($2.50 per hour). . 

50 Ib. of deposited weld metal at 86¢ per 
pound... 


allowing 


$40.00 


.50 


2.50 


Total cost with normally obtainable good 


practice $100.00 


This cost assumes a 70° continuous work, such as 
are time and electrode changing time, $1. 10 per hour for 
labor for setting up and welding, 66°/;% electrode de- 
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position efficiency, electrode cost of 6¢ per pound, thy 
calculation of overhead at 150% of the labor, and the 
use of electrodes averaging '/, in. in diameter. 

In the interests of clarity and relative simplicity oj 
making pointed illustrations which show the vy, ilue of 

“ach of the factors discussed in detail, several smal] ang 
relatively minor factors have been disregarded and 
cost factors have been combined for simplici ity. 

An example is the combining of the cost of welding 
electrodes into the cost of deposited weld metal and us; ing 
the cost of deposited weld metal per pound as a basis fo; 
calculating welding costs. The reason for including 
welding electrodes in the per pound cost of deposited 
weld metal is that for most of the factors which ar 
fundamentally associated with the deposition of weld 
metal, any increase in welding results in an increase jp 
electrode consumption and material cost 

Electrode costs themselves are a small percentag: 
the total cost of the entire structure. However, this 
method of expressing electrode welding cost gives a slight 
expansion of total cost because of the assigning of 150°, 
overhead against the electrode cost as well as the weld 
ing labor. This is a relatively small percentage in th 
diagrammatic illustration of the machine base exampk 
selected for this discussion. 

The basis for calculation in the discussion in each of 
the following paragraphs is given, and in all cases where 
a theoretical approach has been made the basis for the 

calculation, a stop watch analysis of shop operation has 
been found to compare very favorably with the results 
established by the theoretical approach. 

A detailed discussion of each of the eight factors 
follows: 


Design to Reduce Welding and Deposited Weld Metal 


As soon as an organization has committed itself t 
produce a certain type of structure or equipment by ar 
welding, a careful analysis of the design of the unit to 
reduce the amount of necessary welding often yields im 
portant economic advantages. Fundamentally, weld 
metal 1s expensive; and all other factors being equal, th 
welded design with the least weld metal 1s the best. 

In the case of the machine base postulated in Fig. 2, 
assuming good welding practiee, the side plates and top 
plate of the main base as well as the side plates and top 
plate of the smaller secondary box-like base, are made by 
notching the corners of two appropriately cut plates 
bending the sides down so that the only welding required 
is the welding up of the cerners. 

In Fig. 3 is shown a different method of making the 
same structures which requires more cutting and im 
creases the welding 25°% over the design in Fig. 2. Here 
the side plates and top plates are all cut from separate 
plates by shearing or flame cutting and are set together in 
the final setup and welded. This makes welded joints on 
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nd “3 the top corners of both the main base box and the 
snaller upper box instead of bent corners. 
City of The relative cost of the normally good practice method 
ilue of shown in Fig. 2 compared to the design using more weld- 
all and ing and less bending, is shown 1n the graph in Fig. 4. 
d some According to the normally good practice shown in Fig. 
9 the total cost of producing the unit 1s $100; of which 
velding welding cost, including labor, materials and overhead, 
| tisine amounted to S43 or 13° ? of the total cost. 
Asis for In the design shown in Fig. 3, using several pieces and 
Judine welding them together instead of bending, the welding 
sited was increased 25°). This represents a total increase in 
ch -, the cost of the finished unit of 8.66%. It also increased 
I weld the number of parts in the individual structures from 17 
Se it to 25 and the finished weight from 1000 to 1012'/» Ib. 
7 Not included in this enlarged cost is the increase in 
age of handling and the increase in set-up time using the less 
r, this economical practice but it is assumed that this increase in 
slight handling and set-up time is offset by the higher overhead 
150! cost resulting from bending equipment and fixtures used 
weld in normally good practice for a mass production quantity 
in the of such units. 
‘ample In this case, the largest saving is the result of the re- 
duction of weld metal where 8.66°% of the total cost is a 
ach of significant margin compared to the normal net profit of 
where manufacturing organizations. 
4 a 2. Plan to Utilize Material to Best Advantage 
I as 
results Fundamentally, steel, as purchased for arc-welding 
manufacture, is a relatively inexpensive material. The 
actors planning to use it economically, however, provides a 


worth-while margin of economy since in many cases of 

welded construction, parts are taken from sheets, bar, 

Metal strips or plates, and because of their odd shape, cause the 

scrapping of moderately high percentages of the pur- 
elf to chased material. 


yar To illustrate this point, the normally good practice 
nit to assumed for the machine base in this discussion uses 1000 
ds im lb. of raw steel and by carefully planned consumption 
‘weld produces only 5°) scrap or 50 Ib. as illustrated by the 
ul, the cutting of two main parts as shown on the left in Fig. 5. 
Figure 5 also illustrates a somewhat less carefully 
‘ig. 2, planned use of material where the same two parts are cut 
id top from standard 1250-lb. sheets instead of 1000-Ib. sheets. 
id top On this general basis of efficiency an additional 250 Ib. of 
ide by steel are charged to each machine base. Allowing 1¢ per 
juired 
the 
id in 
Here 
arate 
her in 
its on 
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TT AVAL g 
(Spinner Type) Fixture. The Stops, Clamps, Pins and Ma- 
chined Surface Guards Reduce Measuring and Setting Up 
Time to a Small Fraction of What It Would Be Without Such a 
Fixture 
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pound scrap value to the additional scrap used there still 
is a total increase of $7.50 to the total cost of the unit or a 
7'/e% increase in the total cost. 

In general arc-welding manufacture, square or regu 
larly shaped oblong parts, such as shown in Fig. 2, nor 
mally should be produced with a relatively small per 
centage of scrap. However, in the case of circular or ir- 
regular shaped, 25, 30 and even up to 50% scrap 1s not 
unusual nor is it uneconomical in many cases, but it 1s a 
source of additional cost, some of which may be eliminated 
by careful planning. 

Figure 6 shows the relationship of the increase of the 
steel scrap to 25% of the raw material instead of 5% of 
the raw material as described above and demonstrates it 
to be a significant figure. It would provide a margin of 
$750 on 100 of these machine bases. 


3. Quick Setting Up Fixtures to Eliminate Hand Meas- 
uring 


Any method of mass production which is sound must 
produce a standardized finished product. One of the most 
important contributors to standardized arc-welded 
products is a fixture for setting up the component parts 
of the structures prior to welding. 

This setting up operation must be accurately done, yet 
it may be done with a widely varying amount of measur- 
ing and careful operator attention with widely varying 
resultant setting up costs. 

Good welding practice dictates that for a repetitive 
operation, there should be setting up fixtures which allow 
an operator to place the component parts of a structure in 
the fixture without error, and in their proper relationship. 
This should be done with a very minimum of measuring 
of individual parts and careful positioning. 

A fixture such as the one shown in Fig. 7 provides 
stops, a framework upon which to place the parts; and 
plugs, guards and clamps which accommodate pre 
machined parts and all other parts in their proper re- 
lationship. It reduces setting up time to a bare minimum 
and provides maximum standardization of the structures 
set up in it. 

Stop watch studies of setting up operations with and 
without fixtures, indicate differences of several hundred 
per cent in setting up without a fixture compared to 
setting up with a good fixture. This is mostly due to the 
additional measuring and fastening time required with- 
out a fixture. Assuming a very conservative 200% 
difference and assuming the setting up time for these 
machine bases in good practice to amount to only $4.50, 
Fig. 8 indicates the total cost of setting up without a 
fixture as $13.50 or a total of a 9°7 increase in the over 
all cost. This represents a $900 margin on 100 of these 
machine bases and it represents a good margin with 
which to build a simple set-up jig and still realize a 
profit. 


4. Using Positioning Fixtures for Depositing of Welds 


Because weld metal is a liquid at the time it is de 
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Figure 10 illustrates in graphic form the relative 
depositing */s-in. welds in the different positions 
cal, horizontal fillet and the completely down-hand §j 
position, 

The basis for the figures in this graph are nume: 
time studies of actual weld deposition time under norma) 
shop conditions, using arc time, electrode changing tiny 
and adding an appropriate allowance for operato; 
fatigue (20% of total time). 

The normally good operating conditions under \ 
this machine base was welded assumed down-hand pos 
tion welding, usifig a fixture such as shown in Fig. 6 
or some similar fixture providing down-hand weldi 
If this unit were not positioned in a fixture, addit 
handling time to block it up and thereby position it 
additional time required to deposit the welds i: 
horizontal fillet position and the corner welds i: 
vertical position would increase the cost considerab! 

Conservatively interpreting the values shown 
10, the unpositioned welding of this unit would i: 
the cost of welding 50°% (since the normally good pr 
figure represents a 33'/2% reduction of the unposit 
and therefore poorer practice). The result of not 
tioning the welds in this case would represent an incr 
in cost of $21.50 for welding, or 21'/s% increase i 
total cost of the structure. 

In depositing the welds in the vertical or horizontal 
fillet position under ideal practice, it would not 
sarily mean that a larger amount of weld metal wi 

Po : i deposited, but under ordinary welding ope rating 
Fig. 9—Jigs Which Position Welds for Most Economical ditions, a larger amount of weld metal would usually by 
Deposition Pay Dividends on Mass Production Jobs. This Is deposited because of the tendency for the lower le¢ 

an All-Welded, Power-Driven, Universal Positioner weld deposited in the horizontal fillet position t 


longer than the upper leg. This produces a degre: 

posited, the position of the joint at the time in which a_ overwelding if the upper leg is made the specified siz 
weld is deposited automatically establishes certain limi- The increase of 21'/;°% in the total cost as diagr 
tations on the size of the electrode and the amount of the matically shown in Fig. 11, represents a very considerabl 
molten metal which can be deposited within a given time margin for operation, yet based on actual time studies 
on a joint. Ordinarily the nearer completely down-hand and numerous examples throughout the welding 
(into a trough-like joint) position into which a weld may dustry as a whole, it is a margin which is not overstat 
be placed for deposition, the less difficulty is encountered _ in this case, but rather conservatively stated. 
due to the fluidity of the metal; and within certain 
limits, the larger is the welding electrode which may be ~" Using the Most Economical Size of Electrode 
used. This is especially true of heavier plates and applies The amount of weld metal deposited by a given siz 
to even the relatively light plates used in this machine electrode depends more upon the volume of metal 1 
base. wire in the electrode than upon any other factor. 

There are many types of jigs or positioning fixtures for Stop watch studies of the burning off of weld 
providing means of placing welds in their best position electrodes of different sizes from '/s in. in diamet 
for welding. Figure 9 shows a power-driven mechanical */;5 in. in diameter and all of the same length inci 
positioning fixture similar to the rather standardized and that with the machine setting correct for the burnt 
commercially available types of fixtures. The use of such that electrode on an average job, each takes about 
a fixture would be applicable to a machine base such as same length of time. This time varies somewhat, 
the one selected for this discussion. It provides universal usually it requires about 90 sec. when a 14-in. elect 
positioning of all welds, and in the case of this machine is burned down to a stub of about 1'/» in. with a nor 
base would provide a good advantage. It would also be machine setting. 
useable for other welding jobs in an ordinary welding Assuming this value to be the correct length of tin 
production shop. burning an electrode and assuming that the length 
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for burning electrodes of different diameters is the 
ume, then the amount of deposited weld metal for a given 
size of electrode depends upon the volume of the wire; 
nd the length of time required to deposit a pound of 
veld metal with each given size of electrode has a definite 
tionship to the amount of wire deposited per elec 
le. 

Phis relationship, assuming 90 sec. burnoff and 15 
sec. for changing electrodes, forms the basis for the 
lifference in cost per pound of deposited weld metal using 
lifferent sizes of electrodes, assuming a constant cost per 

ur for labor. 

Figure 12 shows the relative 

ross-sectional area. 

\ssuming all 14-in. electrodes were being used, and 
issuming the number of electrodes per pound to be 1 
iirect ratio to the cross-sectional area of the different 
sized electrodes, then the cost of depositing of a pound of 
weld metal using different sized electrodes at $1.10 an 
hour for labor, plus 150°, overhead and 66°/;°> deposit 

the efficiency of the electrode, Ls 


1 


volume of metal in '/sz-, 


electrodes, based on their 


is Shown in Fig. 13. 
TI here are many times when smaller electrodes are used 


rence be 


diameter electrode 


would be the best size and that only the 
tween the use of an average of in 
the difference in cost is a significant figure as shown in the 
graph in Fig. 14. 

This relatively insignificant difference of in. im size 
in the average diameter of electrode used ,1n 
of 7/32 in.) represents a total difference of 27% in welding 
cost alone or 11'/.“, difference in the total cost of the 
unit. If the ‘/s-in. electrode is used instead of the 
: electrode, the total cost of the unit is increased 

which means $11.50 per unit in this case. This 
nificant 


le margin arising from a relatively insig 
appearing factor. 


1 


1S a sizal 


6. Good Fitup of Welded Joint 
of Welded Joint 


Comba l to Poor Fitup 
linary 
hitting 
in the 


One of the ill factors in or 
welding practice is the perfection of 
together of the component members of the joints 
welded structure prior to welding 

The economic basis for this importance lies in the fact 
that deposited weld metal is an expensive commodity 
and that what appears to be a relative ly small g ip in a 
welded joint, when analyzed from its volume compared to 
the volume of a finished weld, is often surprisingly large. 
These gaps must be filled with weld metal according to 
good welding practice; and normally a welding operator 
will overweld a gapping joint to be sure that it will not 
fail, rather than produce a weld 1 including the filled 
gap, equivalent to the correct size of joint 
unusual gap. 

Figure 15 shows the volfime of a weld such as might be 
found in this machine comp 
the same weld made with a gap in the joint equivalent to 

half the size of the weld, followed by the normal 
practice of the operator of applying an additional amount 
of weld metal to be sure that the weld is properly safe 

Approaching the economics of this problem from the 
volume of weld metal alone, shows that a 


most tah int ol 


degree of 


bas ired to the volt 


comparison 


filled gap one-half the size of the weld, plus the addi 
tional amount placed by a conservative operator for 
safety, represents more than three times the amount of 


weld metal used in the joint when it has a normal amount 
cf gap: 

This assumption leads to a vast understatement of the 
cost of a poor fitting joint because in the filling 
much smaller welding electrode is required and a much 


pri COCSS a4 


than could be used. Even in some cases where position- longer time is required for cleaning after each successive 
ing fixtures permit the use of welding electrodes of any welding pass and for cooling of the joint betwe« LSS 
size suitable for a given weld, smaller electrodes are used than for a normal fitting joint. This greatly increases 
than are necessarily in keeping with good welding prac the time of deposition over what would normally be used 
Lice with the regular size electrode for a normal nt 
\ssuming in the case of the machine base discussed Therefore, the assumption in the case of this machine 
eremm that an average of '/,-in. diameter electrodes base, that the fitup at the corners and around the edges 
34 A 
inc RURSE iN 
| INCACASE 41.57 | 
Ld (+ 
Ley, CUT Twa 4 t 
4 
PROBABLY USED) sot 
Fig. 14 Fig. 15 Fig. 16 
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averages normally good for 50% of its length and has an 
average gap of '/, of an inch (assuming '/,-in. sidewalls 
and a gap half the thickness of the size weld required in 
this particular case) increases the total volume of welds 
required for the job based on the above assumption by 
100%. This represents a total of 43° increase in the 
total cost of the unit, as is graphically shown in Fig. 16. 

In addition to the volumetric and related cost con 
siderations, the structural strength and metallurgical 
quality of joints with gaps in them is inferior to joints 
with normally good fitup. Therefore, in a study of the 
economics of poor fitting joints, an undetermined 
amount of failure which is costly in good will or replace- 
ments of welded structures, zmust be considered. No 
attempt to evaluate that will be made in this discussion, 
but the very conservative figure established above may 
be checked by a stop watch time study of the process of 
filling up gaps and will usually be found to be conserva 
tive. 


7. Correct Size of Weld Compared to Overwelded Joints 


Another one of the most important economic factors 
in welded production is the control of the size of the 
welded joints so that the amount of weld metal is held 
down to the proper size rather than applied in excessive 
amounts. 

If a fillet type weld is increased in size (and therefore 
in strength) to double its original leg measurement and 
strength, there is not just twice as much weld metal 
deposited, instead there is four times as much deposited. 
This relationship is shown in Fig. 17. 

Overwelding is a very common practice and is very 
easily done, especially on structures which involvé a 
large percentage of fillet type joints. 

In the case of the machine base under discussion, the 
fact that it is a box shape where the thickness of the side- 
walls is not evident and where the capscrew or bolt 
blocks which are welded to the top are relatively thick, 
would usually increase the tendency for overwelding. 

It 1s assumed in this particular case that a '/,-in. weld 
size would be satisfactory for all of the welds in the struc 
ture, since all are box shaped or are blocks fastened all 
around to a '/,-in. thick wall section by welding. 

For a comparison let us assume that the !'/4-in. weld 
used in normally good practice were increased only 50°% 
(from '/, in. to */s in.). The result in welding cost is 
demonstrated in Fig. 18, which graphically shows that 
the increase of the dimensions of the weld by one-half, 
more than doubled the amount df weld metal deposited. 
Conservatively figured, it doubled the cost of the weld- 
ing. This represents a 100% increase in the welding cost, 
or a 43% increase in the completed unit attributable to 
this factor alone—the cost of overwelding. 


This is another factor where the theoretical value 
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based on the volume of the weld can easily be che 
with a stop watch and satisfactorily demonstrated. | 
one of the most important economic factors in are weldi 
and is fundamentally the result of the fact that weld 
metal is expensive. 


8. Good 
ment 


Operator Factor (Workmanship 
in Welding Manufacture 


Accon 


A factor which exerts one * the most far-reachi 
effects upon the total cost of an arc-welded unit is that 
operator factor on all of the iGrert labor operations. This 
is especially true of the arc-welding operation itself 
since the operation requires constant attention while th 
are is burning and since the percentage of time which th 
are is burning fundamentally controls the 
the deposition of weld metal. 
no weld metal is being 
other conditions may be. 

The same is true of cutting, bending, forming, m 
ing, setting up and other direct labor operations, 
total effectiveness of the workman’s use of his tim 
productive work greatly influences the total cost of th 
finished unit. 

Fundamentally, the obtaining of a high percent 
operating factor is based upon good planning; good la 
out of the shop; good organization of the tasks whuch 
must be done; good operation (mechanical condit 
fixtures, jigs, machines, etc.; combined with 
morale on the part of the workmen themselves. Th 
latter element is probably more a combination o! 
former plus many other more or less intangible tl 
which constitute the motivation of the workmen th: 
selves on their jobs. Sometimes an incentive 
contributes tremendously to the 
manship (or operator factor 

Figure 19 shows an example of the relative import 
of a good operator factor compared to one which ts | 
sirable, namely, a 70°) ope rator accomplishment 
effective accomplishment by the workmen, not 
ing the normal rest allowanc: 
operating factor. 

Seventy per cent may sound a little bit low 
assuming eight */i. x 14-in. electrodes per pound a1 
lb. burned per day, at 90 sec. burnoff, and 15 se 
trode change for each electrode, it results in a total 
min. of actual are time and electrode changes per hi 
S hr., or a total of 336 min. of actual work. 

Because of the confining and attention dema1 
nature of depositing weld metal with the are it 
uncommon to consider a 20°, fatigue or rest allow 
factor (12 min. out of 60) which, when computed 
basis of 336 min. in an 8-hr. day, results in an additiona! 
total of 83 min. of rest allowance which should be added 
to the 336 min. of work. 
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deposited, no matter what 
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This amounts to a total of almost 
xactly 7 hr., leaving only 60 min. ROO TIONAL CosT oF 50%, OPERATOR 
. FACTOR APPLIED TO ALL ACCUMULATED 
remaining in the day for handling LABOR im LESS ECONOMICAL 
time, job starting and stopping, 10% OF CPERRTOR 7,46 
cleaning up, changing jobs, getting 
electrodes; and adjusting the work, 
such as turning fixtures, preparing | 
to weld, etc. This, therefore, rep- 
f Koo NAW COST oFf OPERATOA 
resents a very good degree ol oper of 10% © 
( on © CT PRACTICE TH > Aco 
itor accomplishment, although it ROvGHouT 24 
is sometimes possible to achieve a Bley 
higher one under most favorable cir- WELOS 
cumstances 
50° operator factor which ADDITIONAL CoBT OF Pook Fit-uP 
produces only 30 min. instead ot Mi 
{2 min. of work per hour (not 1n- 
cluding rest allowance) represents 


COST VSING Va" 


a 40°; increase in the labor cost 10% PTTINSTERO OF ECecTROUES 412° 

over the 70% operating factor on 2; 2° 

all direct labor. In the case of the eel ) | » 

machine base this increase in Geen 

labor costs causes a 2407 increase in | | 

the total cost of the production of penis 5 

the unit. ce Seer of SETTING UP Se 
[his represents $2400 on a hun | | --Cost ie were vsen 43° 

dred of these machine bases as a KER 
irgin for improvement between 50 42 SHAPING, FORMING, MACHINING | 2 

ind 70% operating factor. Since SHAPING Cour CF oF 

the over-all operator efficiency of a STEEL 

shop 1s one of the best indications (S%e SCARE Less) 

i the degree of efficiency in the 

rganization and the association of 

the workmen with the job, it is FRACTICE Acc VLATED LFFECT OF LESS 

extremely important factor. PRAL TIC 
Some question might be raised about 
charging 150% overhead to a job Fig. 20 


with a poor operator factor; but 

the fact remains that if a poor operator factor is 
habitually the case in a shop, there are more workmen to 
do a given amount of work, which in turn requires more 
equipment, more payroll taxes, more factory space, more 
supervision and a general increase of the costs which 
contributes to overhead expense so that the relationship 
of the 50 to the 70% from the standpoint of overhead 1n 
ul probability is about the same. Actually overhead ex 
penses may possibly be greater for the 50%) operator 
tactor. 


Summary of the Accumulated Affect of Each of the 
Eight Factors on Weld Cost 


In the foregoing eight examples of the specific effect of 
a given factor on the cost of a welded unit only one at a 
time has been considered. ~This has been done to make 
the relative \ alue of each factor specific and pr unted. 

It is important to show the cumulative effect on the 
total cost of all of the factors all of which were relatively 
conservative in themselves, and compare them to the 
original cost based on normally attainable good practice. 
Figure 20 shows the cumulative effect of all of the vari: 
ictors in their proper relationship, based upon the 
issumption made with each factor in the section where tt 
was described. 
it should be borne in mind that each of these factors 
are added in Fig. 20 without any special interrelation of 
the effects of one upon the other. For example, the cost 
ol the effect of overwelding is based on the assumption 
that n. electrodes were used in good practice and will 
also be used in the overwelding. If a smaller electrode 
should be used, say a 7/32, which makes a difference of a 
total of 11'/,% in the total cost of the unit, the cost of 


On 
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overwelding would be 27%, greater than it actually was 
assumed to be. The same might be said of the considera 
tion of the cost of welding up bad fits 

Even with this conservative approach, it is of con 
siderable interest to observe that issumung the 
almost ideal 70‘ operator tactor, the total cost of the 


while 


unit, with the accumulated cost effect of the less desirable 
practice (conservative though it may have been) amounts 
to $244.16. This is an increase of over 144%). It repre 


sents the difference between a cost of $10,000 for 100 
machine bases, compared to $24,416 for the 
machine bases. 

Should we assume a 50°) operator factor instead of a 
70% operator factor, the cost immediately 
$322.80 or an increase of 222.S°, above the cost of the 
normally attainable good practice, rated at 100°). Even 
if proper discount is made for the inclusion of elements 
which slightly expand overhead in some of these costs, the 
accumulated cost of making these bases with the less de 
sirable practice exceeds 300°) the cost with normally 
attainable good practice in arc-welding manufacture. 

These differences when accumulated may look to be 
very large. In actual practice,-careful study with stop 
watch and other acctfrate measuring devices indicate that 


they are of such great importance that they represent 


same 100 


goes to 


the largest common margin for economic 1mprovement in 
are welding 
New applications of arc welding in manutacturing 


eldom begin at the highest degree of obtainable good 
practice, yet often provide a very desirable margin of 
profit even at the start. The margin of additional profit 
or economic advantage obtainable by improving the 
various phases of the operation to the best practice at 
tainable for that job adds much to the competitive pos 
tion of the manufacturer. 
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averages normally good for 50°) of its length and has an 
average gap of '/s of an inch (assuming '/,-in. sidewalls 
and a gap half the thickness of the size weld required in 
this particular case) increases the total volume of welds 
required for the job based on the above assumption by 
100%. This represents a total of 43% increase in the 
total cost of the unit, as is graphically shown in Fig. 16. 

In addition to the volumetric and related cost con 
siderations, the structural strength and metallurgical 
quality of joints with gaps in them is inferior to joints 
with normally good fitup. Therefore, in a study of the 
economics of poor fitting joints, an undetermined 
amount of failure which is costly in good will or replace 
ments of welded structures, gnust be considered. No 
attempt to evaluate that will be made in this discussion, 
but the very conservative figure established above may 
be checked by a stop watch time study of the process of 
filling up gaps and will usually be found to be conserva 
tive. 


7. Correct Size of Weld Compared to Overwelded Joints 


Another one of the most important economic factors 
in welded production is the control of the size of the 
welded joints so that the amount of weld metal is held 
down to the proper size rather than applied in excessive 
amounts. 

If a fillet type weld is increased in size (and therefore 
in strength) to double its original leg measurement and 
strength, there is not just twice as much weld metal 
deposited, instead there is four times as much deposited. 
This relationship is shown in Fig. 17. 

Overwelding is a very common practice and is very 
easily done, especially on structures which involve a 
large percentage of fillet type joints. 

In the case of the machine base under discussion, th 
fact that it is a box shape where the thickness of the side- 
walls is not evident and where the capscrew or bolt 
blocks which are welded to the top are relatively thick, 
would usually increase the tendency for overwelding. 

It is assumed in this particular case that a '/;-in. weld 
size would be satisfactory for all of the welds in the struc 
ture, since all are box shaped or are blocks fastened all 
around to a '/,-in. thick wall section by welding. 

For a comparison let us assume that the '/,-in. weld 
used in normally good practice were increased only 50° 
(from '/, in. to */s in.). The result in welding cost is 
demonstrated in Fig. 18, which graphically shows that 
the increase of the dimensions of the weld by one-half, 
more than doubled the amount of weld metal deposited. 
Conservatively figured, it doubled the cost of the weld 
ing. This represents a 100%, increase in the welding cost, 
or a 43% increase in the completed unit attributable to 
this factor alone——the cost of overwelding. 

This is another factor where the theoretical value 
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based on the volume of the weld can easily be ch 
with a stop watch and satisfactorily demonstrated 

one of the most important economic factors in arc welding 
and is fundamentally the result of the fact that w 
metal is expensive. 


8. Good Operator 
ment) wn 


Factor (Workmanship Accon 
Welding Manufacture 


A factor which exerts one of the most far-r 
effects upon the total cost of an arc-welded unit is t! 
operator factor on all of the direct labor operations. Th 
is especially true of the arc-welding operation its: 
since the operation requires constant attention while t 
are is burning and since the percentage of time whic! 
are is burning fundamentally controls the econo: 
the deposition of weld metal. If the arc is not burni 
no weld metal is being deposited, no matter what 
other conditions may be. 

The same is true of cutting, bending, forming, ma 
ing, setting up and other direct labor operations, 
total effectiveness of the workman’s use of his ti 
productive work greatly influences the total cost 
finished unit. 

Fundamentally, the obtaining of a high percentag 
operating factor is based upon good planning; good | 
out of the shop; good organization of the tasks 
must be done; good operation (mechanical conditior 
fixtures, jigs, machines, etc combined with a ¢ 
morale on the part of the workmen themselves. T! 
latter element is probably more a combination of 
former plus many other more or less intangible thi 
which constitute the motivation of the workmen t! 
selves on their jobs. Sometimes an incentive syst 
contributes tremendously to the effectiveness of 
manship (or operator factor 


Figure 19 shows an example of the relative import 
of a good operator factor compared to one which is I 
sirable, namely, a 70°) operator accomplishment 
effective accomplishment by the workmen, not 11 
ing the normal rest allowance 
operating factor. 

Seventy per cent may sound a little bit low 
assuming eight */,_. x 14-in. electrodes per pound a1 
lb. burned per day, at 90 sec. burnoff, and 15 se 
trode change for each electrode, it results in a total 
min. of actual arc time and electrode changes per hour 
8 hr., or a total of 336 min. of actual work 

Because of the confining and attention dema: 
nature of depositing weld metal with the are it 1 
uncommon to consider a 20°, fatigue or rest allow 
factor (12 min. out of 60) which, when computed 
basis of 336 min. in an S-hr. day, results in an addit 
total of 83 min. of rest allowance which should be adi 
to the 336 min. of work. 


as compared to 
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to weld, etc. 
resents a very good degree of oper 


This amounts to a total of almost 


exactly 7 hr., leaving only 60 min. 
remaining in the day for handling 


ime, job starting and stopping, 


cl wing up, changing jobs, getting 


~ 


electrodes; and adjusting the work, 


turning fixtures, preparing 
This, therefore, rep- 


tor accomplishment, although it 
is sometimes possible to achieve a 
higher one under most favorable cir 
cumstances. 

A 50% operator factor which 
produces only 30 mun. instead of 
{2 min. of work per hour (not in- 
ing rest allowance) represents 

i)”; increase in the labor cost 
over the 70% operating factor on 
ili direct labor. In the case of the 
machine base this 40°, increase in 


labor costs causes a 247, increase in 
the total cost of the production of at a | 
the unit Geod | 
PRACTICE 
This represents $2400 on a hun | 
ired of these machine bases as a | 
. SETTinG ve Sot 
margin forimprovement between 50 with 
ind 70%, operating factor. Since SHAPING 
the over-all operator efficiency of a westng ao 
shop 1s one of the best indications (S% ScRae Less) 
the degree of efficiency in the 
rganization and the association of 
the workmen with the job, it is 29090 FRACTICE 


in extremely important factor. 


Some question might be raised about 

harging 150% overhead to a job 

ith a poor operator factor: but 

he fact remains that if a poor. operator factor is 
habitually the case in a shop, there are more workmen to 
lo a given amount of work, which in turn requires more 
equipment, more payroll taxes, more factory space, more 
supervision and a general increase of the costs which 
ontributes to overhead expense so that the relationship 
i the 50 to the 70% from the standpoint of overhead in 
ll probability is about the same. Actually overhead ex 
penses may possibly be greater for the 50%) operator 


lactor. 


Summary of the Accumulated Affect of Each of the 
Eight Factors on Weld Cost 


In the foregoing eight examples of the specific effect of 
igiven factor on the cost of a welded unit only one at a 
tume has been considered. ~This has been done to make 
the relative value of each factor specific and pe unted 

lt is important to show the cumulative effect on the 
total cost of all of the factors all of which were relatively 
nservative in themselves, and compare them to the 
Original cost based on normally attainable good practice 
Figure 20 shows the cumulative effect of all of the vari 
ous lactors in their proper relationship, based upon the 
issuinption made with each factor in the section where it 
was described 

hould be borne in mind that each of these factors 

ire added in Fig. 20 without any special interrelation of 
lects of one upon the other. For example, the cost 
the effect of overwelding is based on the assumption 
in. electrodes were used in good practice and will 

be used in the overwelding. If a smaller electrod 
Should be used, say a ‘/3, which makes a difference of a 
total of 11'/.% in the total cost of the unit, the cost of 
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overwelding would be 27%) greater than it actually was 


assumed to be. The same might be said of the considera 
tion of the cost of welding up bad fits 

Even with this conservative approach, it is of con 
siderable interest to observe that while assuming the 
almost ideal 70°, operator factor, the total cost of the 
unit, with the accumulated cost effect of the less desirable 
practice (conservative though it may have been) amounts 
to $244.16. This 1s an increas over 1446, It repre 
sents the difference between a st of $10,000 for 100 
machine bases, compared to $24,416 for the same 100 
machine bases. 

Should we assume a 50°) operator factor instead of a 
70% operator factor, the cost immediately goes to 
“, above the cost of the 
normally attainable good practice, rated at 100%. Even 
if proper discount is made for the inclusion of elements 
which slightly expand overhead in some of these costs, the 
accumulated cost of making these bases with the less de 
sirable practice exceeds 300°, the cost with normally 
attainable good practice in arc-welding manufacture. 

These differences when accumulated may look to be 
very large. In actual practice,-careful study with stop 
watch and other acctfrate measuring devices indicate that 
they are of such great importance that they represent 


$322.80 or an increase of 222.8 


the largest common margin for economic in provement in 
are weldin 
New applications of are wel 


inulacturing 
seldom begin at the highest degree of obtainable good 
practice, yet often provide a very desirable margin of 
profit even at the start Che margin of additional profit 
ible by iproving the 
various phases of the operation to the best practice at 
tainable for that job adds much to the competitive posi 
tion of the manufacturer. 


or economic advantage obtat 
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As early cs 1905 Keleket perfected this “Grosse Flamme” 
X-ray coil, so called because it “drew a flame of 12 inches” 
when other coils produced but a few inches of spark. 


The New KELEKET 220 KV is ao powerful industric! 
X-ray unit with plenty of power and penetration to 
cover a wide range of inspections. 


Ir is now 50 years since Wilhelm Konrad 
Roentgen discovered the X-ray. From this dis 
covery Came not only a great new instrument. 
medicine, but also a method of industrial inspec. 
tion revealing flaws and imperfections 0 
visible to the human eye. 

But the X-ray of today is very different from th 
X-ray of Roentgen’s period. Fifty years of in 
proving—of refining—of perfecting—have gon 
into it. 

KELEKET—oldest company continuously 
X-ray, was in business within five years of Roent- 
gen’s discovery. KELEKET and X-ray grew u 
together. And now KELEKET leads the way 
producing the industrial inspection equipmes! 
which so greatly accelerated the wartime outpu! 
of the nation. 

In saluting the achievement of Roentges, 
KELEKET also pledges that just as KELFKf! 
X-ray medical equipment has gone hand in har 
with the progress of medical science, so KELEKE! 
industrial X-ray equipment will keep pace wii! 
the technological developments of the industria 
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Application of Capacitor Discharge to 
Welding 


By H. J. Bichsel and J. R. Parsons? 


Introduction 


\PACITOR discharge welding control has been 
applied in the past five years mainly in the in- 
J dustries engaged in the fabrication of aluminum. 
use of such control was brought about primarily to 
eet the demand for a method of welding aluminum con- 
stently in high-production assembly lines with low kva. 
ind without frequent stoppage for electrode 
ressing and replacement. Aluminum and its alloys, 
has 175, 245 and 525 are difficult to weld by ordi- 
ry means because of their high electrical conductivity 
| their narrow plastic range. Metals with such char- 
teristics require that the heat applied to the weld be 
recisely controlled if welds free from defects and of 
eptable strength are to be made in large quantities. 
[he capacitor discharge system was developed with 
ny features of a precision nature because it had to 
et the difheult problems involved in welding alumi 
On the machines, for example, the use of the 
uble pressure head was evolved when it was found 
essary to ‘‘forge’’ the welds on the heavier materials. 
[his also necessitated the use of lighter or low inertia 
ids on the welding machines so that the electrode 
vement could follow the deformation of the material 
ud respond quickly to the forge pressure. At the same 
me it was found that the use of high pressures, and 
recision initiation of the weld discharge at the correct 
pressure resulted in more consistent welds, This neces- 
sitated the development of the present calibrated pressure 
heads—such as the spring and air bellows types—and 


micrometer adjusted initiating switches. 
lo keep in step with these refinements in welding ma- 
chines, the controls must accurately regulate the capac- 
r energy regardless of line voltage variations. The 
sequencing circuits in the control must be designed to 


initiate the 


sure is 


welding discharge when the proper welding 
reached, The sequence of machine opera 
also must be automatically controlled by the se- 
quence circuits. A precision forge timer is included in 

€ control to time the interval between the start of the 


weld discharge and the application of the forge pressure. 
ilso supplies the energy for operating the forge valve 
rapidly and consistently. 

\ welding system incorporating all of these refinements 
iS necessarily very expensive. However its cost is quite 
tasily justified for aluminum welding. With a decrease 
: tie manufacture of aircraft, a decrease in aluminum 


eldins may well be expec ted. It is, therefore, logical 
what the future application of capacitor discharge 
nt will be. 


juipn 


ed for Twenty-Sixth Annual Meeting, A.W.S., October 1945 
ance Welding Dept., Westinghouse Electric Corp., East Pittsburgh 


The present capacitor discharge equipment is capable 


of welding nagnesium, stainless steel and mild steel be 

sides aluminum. Since welding stainless steel and mild 
steel is not as critical as welding aluminum and mag- 
nesium the cost of the system may be consider ibly re 

duced for these applications. Some welding data will 
be given for these materials and the applicati {f capac 

itor discharge systems for welding them will be dis 
cussed 


Description of System 


Capacitor discharge control consists fundamentally of 
a thyratron tube rectifier ll f tl 


usually of the three 
bridge type), a capacitor bank and an ignitror 


phase 
tube or 
contactor system for discharging the capacitor 
into the primary of the welding transformer 
tem is shown in block form in Fig. 1 Che rectifier acts 
is the source of d.-c. voltage to charge the capacitor 
bank. The capacitor voltage is regulated by cont ¢ 
the grids of the rectifier tubes. When the capacitors are 
charged to the proper voltage and the electrodes on the 
welding machine have ught together undet 
pressure, the capacitors are discharged through the cor 
tactor or a tube system into the primary of the welding 
transformer and produce a weld in the material betwee 
the electrodes. The welding cycle is shown graphically 
in Fig. 2, 

The capacitor discharge control 
for the weld in the capacitor bank 
then acts as an independent source of energy for the 
weld and instantaneous variations it ly line voltage, 
other weldin 


been br 


iccumulates 
This capacitor bank 


ichines or t 


due to the operation of r 
starting of motors, have no effect on the weld current 
As additional protection from supply voltage variation 

no current is drawn from the line during the weld Chis 


*3 Prast 


Fig. 1 


Block Diagram Showing the Various Components of a 
Capacitor Discharge Contr 
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Fig. 2—Diagram of a Welding Cycle Showing Reference of the 
Pressure and Current Functions 


allows the welding current to be completely independent 
of the supply source and results in highly consistent 
welds. 

Capacitor discharge control provides adjustment of 
the following factors: (1) The amount of energy can be 
controlled very precisely by adjustment of the capacitor 
voltage, and by selection of the amount of capacitance. 
The capacitor voltage is the principal quantity in deter 
mining the capacitor energy as shown in the energy 
equation 

W = '/,CE’ (1) 
where W is expressed as joules, C is the capacitance in 
microfarads and £ is the voltage to which the capacitors 
are charged. It is evident that doubling the capacitor 
voltage provides four times the amount of energy to the 
weld. The equation shows that capacitance also affects 
the energy, but only to the first power. (2) The wave 
shape of the weld current can be adjusted by proper se 
lection of capacitance, and by adjustment of the turn 
ratio of the welding transformer. The shape of the weld 
current wave determines the rate of heat transfer to the 
weld zone. Capacitance principally affects the time the 
current wave takes to reach its peak value. The greater 
the capacitance, the longer the time taken to reach peak 
current. The transformer turn ratio changes the initial 
slope or rate of rise of the discharge current. The 
higher the turn ratio, the less the slope of the wave be 
comes. 


Kva. Demand 


A comparison of line demand between an energy stor; 
age machine and a single-phase a.-c. welder is a difficult 
one to make unless two specific machines are compared. 
In general, the kva. demand of an energy storage system 
is related to the maximum number of operations per 
minute of which control is capable, on the thickest ma 
terial to be welded. This speed of operation determines 
the time available for charging the capacitors. It also 
determines the maximum kva. demand of the control. 
The kva, demand, once determined, remains constant 
for all capacitance and voltage settings, and all operating 
speeds. 

An a.-c 


. welding machine, on the other hand, operates 
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on a variable kva. demand basis. Its demand iu 
that required to make the weld and is supplied only dy 
ing the time the weld is taking place. 

Most of the capacitor discharge controls built 


the past few years are capable of making betwee: 

40 welds per minute on two pieces of 0.102-in. materia) 
This allows approximately | sec. to charge the ca; tor 
and results in a maximum three-phase demand of ty 
tween 50 and 70 kva. An a.-c. welding machi Der 


ating at 50°, power factor would have a demand 
approximately 300 kva. when welding two pieces 
0.102-in. aluminum. When welding the lighter gage: 
the demand decreases until with 0.020-in. material ¢} 
single-phase demand would be about the same 
phase demand of the capacitor discharge control. This 
example represents present design practice for the ma 
jority of the energy storage machines and may ly 
changed in the future if higher welding speeds are d 
sired. Generally the capacitor discharge machine wil 
effect a saving in demand charges over those of 
machine because the weld energy is taken from the 
over a relatively long period of time compared to 
machine, 


is thre 


Forging 


In welding aluminum alloys, it has been found t! 
rapid increase in electrode pressure a short time 
the current discharge is started, eliminates cr 
voids in the weld [his process known as “‘for 
“double pressure’ is most effective when th 
pressure 1s 2 or 3 times the initial pressure and wher 
pressure change is completed in less than 0.016 


starting. Application of the forge pressure 


timed to occur very shortly after the peak of the current 
wave. The timing ts very critical and must be controll 
accurately (within +0.1 cycle) to produce the desir 


results. The weld ‘“‘nugget’’ is freezing very rapid! 
when forge pressure is applied, so that too early 
plication results in deforming the weld, while too lat: 
application acts on a solidified weld and has no be 
Generally, the more pressure used in forging t! 
critical 1s the time of application of the pressure 
duce crack-free welds. However, the pressure is | 
by the amount of indentation allowed on the 

and by the maximum pressure developed by the 
machine. 


Types of Machines and Control 


Three different sizes of machines and control 
generally. The smallest size, suitable for bench 
mounting, is used for welding small wire (usually 
alloys), very light gage sheet metal, and many 
small parts used in electronic tubes. The contr 
the machines have a capacitance range of 20 to 
and a voltage range of 500 to 1500 v. The w 
transformers have three or four taps and the turn 1 
can be varied from 450:1 to 100:1 in 100 or 
steps. The controls have no sequence, the wel 
charge being initiated by a pressure switch on th 
of the welding machine 
lever to apply air pressure (or mechanical pt 
through levers) to the electrodes to bring them to 
When the pressure has been built up to the setting 
pressure switch, the capacitor bank is discharged thr 
the transformer to make a weld. The machu 
capable of between 50 and 100 operations per mum t 
maximum capacitance and voltage with about 
demand. 


The oper ito! presses the 
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The control is built with an automatic sequence that 
ust allows adjustment of the spacing between welds by ad 
lur justing the time interval between discharg: If the time 

interval is small the spots will overlap and form a seam 

iri weld. The wheels never lift from the work during opera 
} tion, so that it is necessary to supply the welding tran 
terial former primary current first in one polarity, then in the 
r opposit polarity to prevent saturation ol the transtormer 
b core and consequent decrease of welding current 
( A machine of the roll spot type has been built to weld 
( materials up to */\ in. thick, at the rate of 20 welds a 
es minute. This machine will weld thinner material such 
grag is 0.016 and 0.020 in. at about 300 welds per minute 
lal tl Figure 4 is a picture of this installation. Other machines 
thre of the roll-spot type using a double rectifier have been 
ry built to operate as high as 600 times per minute on thin 
e ma material. These machines are used most a ntageously 
vy be on flat work or on work that can be continuously fed into 
ire de the machine 
bes Fig. 3—An Installation of a 2640 uf. Capacitor Discharge sean 
ge Control and a Rocker Arm Machine 


The second size of control is made to go with any of 


the three sizes of welding machines for welding materials 3000 

low 0.102 1n It incorporates a maximum capacitance c= 

f 240 uf. Heavier ea material can be welded with eee 

this control by the addition of capacitors in auxiliary 2600 
housings. An installation of a control and machine of this 

ype is Shown in Fig. 3 12400 | 


These controls are equipped with a precison capacitor 


Itage control system that regulates the voltage to 
vithin 2°, of the preset value and stops the charging 10000 |2000» 
urrent without undershooting or overshooting this 2 
ilue. This control is capable of making 20 to 30 welds Pols 
i minute continuously, on 2 pieces of 0.102-in. 2487 acoo l1600 | 
iluminum and will weld as fast as 200 times a minute on a ww 
rent 020-in. 24ST aluminum. The capacitance is adjustable = W400 3 
Ile irom 240 wi. to 2640 uf., in steps small enough to give a .. 
lesir ntinuous range of energy. The control is provided 
ipidl with a sequence that times the electrode pressure build-up, = p00 & 
the discharge interval, and the off time, and is arranged to s : ° 
give automatic repeat operation as long as the foot switch z #0001800 ° 
efit sheld down. The rectifier is blocked (output reduced Oo agi 
to zero) during the discharge but begins to charge the “ T 
ipacitors immediately after the discharge has stopped ~ 2000] 400 
lhe control is also provided with safety devices that re z 
teri move the high voltage when the cabinet doors are opened. | 209 
Iding Another circuit prevents operation of the control if the lo 
pacitor voltage 1s too high. 020 é g 
rhe third and usually largest size of machine is the HEET THICKNESS~ INCHES (EACH SHEET) 
pot. This machine is a combination spot and seam Pig, end Electrode Force versus Sheet Thickness ice 
elder whose electrodes consist of two copper alloy 24S-T Alclad Aluminum. The Effect of Forging on Energy 
vheels rotating against each other. The material to be Required Is Evident 
e ust velded is fed between the wheels and current discharges 
re made at intervals while the wheels rotate These Users of this type of machine find that electrode pickup 
lischarges produce welds on the material at spaced is much less than on an a.-c. machine doing the same iob 
interval An example of this was noted recently when nufac 
turer was welding the same item on roll-spot machine 
of the energy storage type, ind on an a.-c. machin Che 
a.-c. machine was capable of making 70 welds per minute 
on the item, while the energy storage ichine could make 
| only 50. However the output of the energy storage roll 
spot exceeded that of the a.-c. machine during a day's run 
because the electrode pickup was so severe and required 
such frequent stoppage for cleaning of the electrodes that 
the difference in speed of operation was more than made 


up. 


Welding Data 
Fig. 4—An Installation of a Roll-Spot Machine and a 10,000 uf. 
Control The high thermal conductivity of aluminum makes it 


Aluminum 
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necessary to supply the weld energy to the material at a 
very high rate so that the heat lost by conduction to the 
metal around the weld is small. The high rate of heat- 
ing and quick forming of the weld prevents loss of temper 
and consequent weakening of the material around the 
weld. The lighter gages require fast application of weld 
energy, which is obtained with small capacitance, low 
turn ratios and relatively high voltage. This is shown in 
the thickness versus energy curve, Fig. 5.!_ Heavier gages 
require slower application of energy so that larger values 
of capacitance and transformer turns ratios are used. 
For example, a typical setup for welding two pieces of 
0.020-in. 24S-T alclad aluminum would be 480 uf., at 2200 
v. and a turn ratio of 150:1. Welding two pieces of 
0.102-in. material requires about 2640 uf., at 2600 v., and 
a turn ratio of 450:1. 

The pressure applied to the material to be welded is 
critical as it not only affects the indentation of the ma- 
terial, but also the heat developed in the weld. If the 
pressure is too low the weld “‘nugget’’ (metal actually 
fused between the pieces) will be excessively large, and 
the molten material may actually come through to the 
outer surfaces, with consequent high electrode pickup and 
surface marking. When the pressure is too high, the 
surfaces are excessively indented and the weld ‘‘nuggets”’ 
are too small. The approximate pressure values re- 
quired for various thicknesses of aluminum are shown in 
Fig. 5. 

From Fig. 5 it is seen that the pressure necessary to 
weld increases almost as the square of the material thick- 
ness. The pressure required to weld '/s-in. material is 
about the maximum that can be obtained with a stand- 
ard welding machine. Special machines using hydraulic 
pressure systems have been built to handle material up to 
'/, in. thick, but this is about the upper practical limit. 

Forging on aluminum alloys is most beneficial on ma- 
terial 0.040 in. and heavier. Forging allows welding of 
the material with less energy than with a single pressure 
system as the lighter initial pressure allows more inter- 
sheet resistance, and consequently more heat to be de- 
veloped in the weld. This is shown by the energy curve 
(with and without forging) of Fig. 5. The sheet indenta 
tion is also somewhat less than with a single pressure 
system as the pressure remains low until the molten 
metal begins to solidify. When the nugget begins to 
solidify and the tendency to shrink and crack is greatest, 
the forge pressure is applied to compress the metal and 
allow the weld to form free of cracks. However the 
strength of the material returns rapidly as the metal 
solidifies, so that the work is not indented as greatly as if 
a single high pressure had been used throughout the weld. 

Before satisfactory welds can be made in aluminum, 
the surface of the material must be properly cleaned. 
Cleaning is necessary because of the oxide which forms 
on the surface of most alloys (especially the Alclad ma- 
terials) when they are exposed to the atmosphere. The 
electrical resistance of this oxide coating is relatively high 
and varies considerably from point to point on the sur- 
face. Consequently, when the material is placed between 
the electrodes of the welding machine and a discharge is 
made, the current passes through the material in the 
path of lowest resistance, which is not always directly 
under the electrodes. This results in expulsion of metal, 
welds with areas of little or no fusion and very incon- 
sistent spot strength. Pickup (metal deposit) on the 
electrodes is excessive because considerable heating takes 
place between the electrode Surface and the material. 
This heating causes alloying of the surface layer with the 
electrode, and quickly forms a layer of metal that distorts 
the electrode face making it useless for further welding. 

Proper cleaning removes the oxide coating and pro- 
duces a surface of uniformly low resistance—about ten 


micro-ohms for Ale 


lad aluminum. Thorough; 


cleaning can be checked by measuring the sur! 


sistance.® 


Two methods of cleaning are used generally, t} 
out the industry. The first of these is chemical c! 
Chemical cleaning produces excellent results in t] 
material can be uniformly and quickly cleaned 


quantities. The difficulty experienced with this ¢ 


cleaning is that the time the material is in the cl 


solutions is critical ; 


ind must be closely checked 


concentration of the solutions themselves must bi 
controlled so that the cleaning time will rem 
stant. Either too short or too long a time results i 


surface resistance. 


Wire brushing is another method of cleaning th 
terial. This type of cleaning produces excellent 1 
done by an experienced operator. It is difficult 
however, where large quantities of material are i 


and much of its qui 


operator. 


Magnestum 


depends on the ability 


Magnesium welding, in general, requires slowe1 
cation of the welding energy than aluminum 


trical conductivity 
aluminum. A weld 
magnesium (Mg-Mn 


is only about two-thu 


‘an be made in two preces of U 


1.5) using 120 uf. at appr 


1500 v. and a turn ratio of 450:1. For the 0.10 


terial the setting wi 


closely approach that 


minum of the same thickness and would be ab: 


uf. at 2800 v. and 


450:1 turn ratio. The ener 


pressure versus sheet thickness graph for this n 


shown 1n Fig. 6.4 
Magnesium alloys 
coatings of either chr 


are usually supplied with } 
ome pickel or oil. The oil « 
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Fig. 6—Energy and Electrode Force versus Sheet Thickne 
Magnesium (Mg-Mn 1.5) Annealed Sheet 
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Fig. 7~Energy and Electrode Force versus Sheet Thickness for 


Mild Steel 


sy to remove either chemically or by wiping 

me pickle coating 1s removed by wire brushing or in 

se of magnesium alloys containing aluminum by 

use of steel wool. Chemical cleaners for this n 
ve not been too satisfactory. 

Magnesium alloys have a great affinity for electrode 

iterial and pickup 1s difficult to control. When weldu 

e materials high conductivity electrodes should be 


i iterial 


The welding of steel with a capacitor discharge machine 
requires exceptionally long wave shapes which are ob 
ned by using high capacity and high turn ratio with 
ely low voltag« Steel welding is not nearly as 

is aluminum welding, and wide variations in 

gs produce good welds. The electrical conductivity 
elis about a fifth of the conductivity of aluminum, 

en the material is inserted in the secondary 


ig machine it makes up a large part of 
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APPLICATION OF CAPACITOR DISCHARGE 


the secondary circuit resistance and thu ysorbs most of 
the energy put the circuit \ typical setting for 
two pieces of 0.036-in. SAE 1010, is 1560 uf. at 1300 v. 
and 490:1 turn ratio A setting to weld 0.102-1n. ma- 
terial requires about 6650 yf. at 1700 v. and 450:1 turn 
ratio and results in an extremely long wave shape Che 
energy pressure versus sheet thickness curves for 
muld steel are shown 1n Fig. 7. 

A great deal of welding is done with no 
preparation other than wiping off the scale and oil 


bit 


and 


surface 


Since present experimental data indicate that large 
apacitance and low voltage are required for steel weld 
ing, it is possible to reduce the cost by the 
ipplication of proper capacitors. r reductions in 
machines with 
welders 
or 


the system 


cost may be possible by using wel 
heads similar to those 
(without low 
double pressure 


used on single-phase a.-c. 
calibrated 


nertia, pressur¢ devices 


Systems 


Future Trends 


Most capacitor discharge equipment available at 
present was designed primarily to we 
sequently, the equipment is elaborate and more expensive 


than comparable a.c. apparatu The equipment 1s ap 
plicable also to the welding of mild steel. Since mild steel 
is not critical to weld, many of the spe eatures required 
for aluminum welding can be eliminated Che cost of the 
equipment Can then be reduced hat it will « are 
favorably witha single ph ise SVSt¢ ries Cal itors 
ind a voltage regulator 


Undoubtedly the electrical power obtainable will be 


limited in many localities fo1 Chere 
tore, it 1s reasonable to expect t itor dischargs 
welders will be used for weldi te | ther than 
wluminum in the future 
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Introduction 


EFORE the Navy’s shipbuilding program could 
gain momentum in 1940 and 1941, many produc 


tion bottlenecks, especially those arising in con 
nection with the procurement of machinery at 


ment items, had to be broken up. The dift 
aggravated by the simultaneous « 


chant shipping program. 


id equip- 
xpansion of the met 
Ship shafting was one of the 
most important items for which the demand exceeded 
the capacity of existing production facilities. Few people 
realize the magnitude of the job of supplying shafting 
for a single escort vessel, for example. One of these 
relatively small warships requires 225 ft. of shafting, ag 
gregating 30 tons of steel. Now multiply this by 1000 
ships and it is obvious that a man-sized manufacturing 
problem is involved. When it ts recalled that the na 
tion’s shipyards were also turning out battleships, air 
crait carriers, cruisers, destroyers, submarines, cargo 
vessels, oil tankers, troop transports by the hundreds 
and landing craft and assault boats by the thousands, 
and that each one needed its share of shafting, the sizes, 
types and quantities reach astronomic proportions. 

Ship shafting has traditionally been a high-quality 
forged product, of high physical properties, frequently a 
3'/2[> nickel steel. Nearly all shafting steel has a car 
bon content between 0.35 and 0.45°7, both in the carbon 
steel and alloy steel grades. Since the shafting of naval 
vessels is part of the main propulsion machinery system, 
it is subject to very careful inspection. Modifications in 
design, materials or methods of construction must be 
carefully scrutinized before being adopted. No change 
can be made unless an important advantage can be 
gained by its adoption. 


Shafting from Formed and Welded Plate 


With enormous production requirements on the one 
hand, and the need for great care in evaluating new 
methods on the other, a survey of manufacturing meth 
ods for ship shafting was instituted by the Bureau of 
Ships in September 1940. One of the methods which 
appeared to have promise involved the fabrication of 
large diameter shafting by “boiler drum’’ methods. This 
involved the forming of two semi-cylindrical sections 
from heavy alloy steel plate, welding these halves to 
gether with two longitudinal welds and then welding 
forged flanges to the ends of the cylindrical section by 
means of circumferential welds. <A 


number of con 
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were held 
the plan was finally 


ferences 
abandoned for the followi 
Forming presses ipable of producing 

semicylindrical sections were almost 


as forging facilities. 


b) Facilities for welding thick-walled all 
sections were also scarce and wer 
cupied with other important war v 

(¢ The desired dimensions of the shaftit 


heavy wall and relatively small insick 
had to be produced by welding fro 
only. Inspection of the bottom of the 1 
would be impossible. 
d) Alternatively, the shafting could br 
larger inside (and outside) diameter 
tate root chipping, root inspection 
ised 


required co 


ing. The iner 
have 


outside diameter 
mplete redesign 


stern tubes, bearings and shaft bear 


Centrifugally Cast and Welded Shafting 


oon alter it became apparent that 
welded shafting would have to be abandoned, it | 
to one of the authors that the fabrication of sh 

welding together centrifugally cast tubular sect 

flanges might be a promising solution. Th 
Ordnance Department used centrifugally cast 
rels—why should not this method bs 
manufacture of shafting? 


the for: 


adopt 
lhe more the proposi! 
analyzed, the more attractive it sounded. Accor 


be fabricated by welding flanges onto a centrifug 
center section. 

The next question was to get 
steel casting. Since the problem was to replace 


forging, there should be no doubt as to the sound 


metallurgical quality of the product. It wa 
natural to turn to Watertown Arsenal for hel; 
they, too, were substituting a casting for a for 
gun tubes, in which the metallurgical quality ha 
of the highest order. After conferring with the 
sible officers at Watertown, it was found that 

sweeper shaft, flanges and all, could be machined 
90-mm. gun casting. One of these castings was 
to the Naval Engineering Experiment Station 
napolis, Md., where the casting was cut up, rou 


chined, welded and finish machined. Figure 1 sh 


layout and method of assembly of this shaft sect 
When the feasibility of producing ship shafting ! 


method had been demonstrated, the next step 
find a source of supply for shafting in quantity, « 
of producing to the high quality standard neces 
main propulsion machinery. 
attempts, it was found that the American C 

Pipe Co., of Birmingham, Ala., had the necessary 


with representative fabricator 


a suitable cent: 


After several unsuct 
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. 205 ee large shaits for naval vessels have, in recent vears, been 
177" ar | bored to an I.D. of approximately ‘ f the O.D 
In a forged shaft. this saving in weight has been ob 
tained at a considerable increase in cost. For this reason, 
hollow shaftiung has been used only on combatant vessels, 
where the weight saving was most important 
f 
M REE 
FROM ice AN ws 


MOWN 


ally Cast Shaft Made from 90-Mm. Gun 


Centrifuad 
bic | 
Casting 
know-how for making the castings At that 
; company was not prepared to do the welding 
ubsequently, welding facilities were installed 
lv, an experimental contract was arranged 


ntrifugal castings were furnished by Ameri 


t Iron Pipe Co. and the welding, heat treatin 
uning were done by the Charleston Navy Yard, 
s first contract was for destroyer escort shafting 
this contract indicated the feasibility of produci 
gally cast and welded shafting on a productiot 
ther contract for tug shafting was red 
e, all of the work including the welding w 
the casting manufacturer. 
gq ihe next step was to greta service test. By the ti 
the shafting had been installed in ships, and 6 mo. of 
erating time at sea had elapsed, the procurement 


n was no longer critical, so the opportunity for 
pread use of the method had been lost. But the 
lity of the method and its suitability in servict 
In the opinion of the writers 


lemonstrated. 
nufacture offers economies without the 
postwal 


Deen 


rifice of quality, which will give it a real 


Comparison of Forged and Centrifugally Cast Shafting 


function of ship shafting is to transmit torque 
the propulsion machinery to the propeller Phe 
r stre in a cylindrical member under torsional 
ling may be represented by the following formula 
| OD 16/ OD 
2] = 
vhich 
5 unit shear stress, psi. 
torque 


outside diameter of shaft, in. 
inside diameter of shaft, in. 
polar moment of inertia (in. 


a hollow 
1 


it should be noted that the inside fibers of 
transmitting torsional loads are subject to a rela 

OW unit stress, the ratio of shear stress at the 


ide fibers being !/. that of the shear stress at the outside 


ce (where the I.D. is '/> of the O.D In view of 
. ituation, and the tact that the Navy 1s always con 
ned with weight saving when this can be accom- 
hed without sacrifice of reliability of operation, most Fig. 2—-Sections of Cast Hollow Shafting 
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itor 
©6PIECE AVAILABLE FOR PHYSICA TEST 
4 
*) 
> 
4 | 
lI t i 
( 
uture 
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i In the case of centrifugally cast shafting, however, the 
% hollow cylindrical shape is produced as a characteristic Table 1—Chemical Segregations 
of the manufacturing pr CESS ther« lore, it iS not neces- 
sary to pay a premium for this weight-saving feature. 
In applying this process to the manufacture of ship shaft- Shaft] —— 
ing, it 1s entirely feasible to apply the hollow shaft No. |Section|of Sample|_¢ le | Pim | Si] Al) 
principle to all sizes Center = 24) 39) | 
Another important advantage which results from the = | inside re 
use of the centrifugal casting process, as compared to | 
forging, is the reduced machining cost. Balance and 
straightness are necessarily developed in centrifugal 
casting by the nature of the process. If the castings |__"__1 Imadde 1.241.037) {jj | 
were not balanced, they would destroy the spinning _| | Outside | .18|.029 
machine in which they are produced. By maintaining |__a center |.26] .022| . 34! 
the initial balance and straightness in the subsequent | Inside | | | | | 
cooling, heat-treating and welding processes, a shaft | | outside |.24| 016! 
can be delivered to the machine shop which requires a 
very minimum of finish allowance. On the escort vessel ta 
2 shafting, each forged shaft required 24 hr. more machine i— insige 1.24 
4 time than the centrifugally cast and welded shafting. —_|__"_| outside 
This difference amounted to approximately a 30% center _|.25] .025] .02 1.68) 441.21! 
1n machining cost. | | 
3 al 12| .09 
Quality Control and Inspection 
7 Great care was exercised in the development of this = es | .08 
; process of shafting fabrication, to be certain that the }_oon | 
; physical properties and soundness of the castings and the 
welds were of the highest possible order. 
The development and control tests used in the course 
r of this project included the following t 
bd tside 23 2 
(6) Development of chemical analysis needed for the 
(¢ Development of casting technique for flanges. 281.025) 
(d) Development of welding procedure. Inside |.28).042) | | | 
(e) Radiographic and magnaflux inspection of cast __| outside | | | | 
ings and welds. _c__| insige |.45|.057| .026| .78| .35| .03| 
(f) Torque test of a finished shaft. |» | outside | | 391.03 | | .o3| 
[hese six phases of the project will be discussed in detail 
in the following paragraphs. |p | inside 48.01! 
| Outside | .22] .036| .016] 
A - Section taken from end of shaft opposite cast flange 
Testing of the Cylindrical Castings #1, 2, 3 and 4. In the case of shaft #5 whi 
end section is also designated A. 
B - Section taken from near midlength of ail aft 
An initial series of five castings, 9 in. O.D. x 4!/2 in 
I.D. x 16 ft. long were cast, and examined destructively 
A l-in. wide slab was cut from each shaft for the entire 
16 ft. length and after cutting into 12 in. lengths, the 
slabs were deep-etched. The etched sections were re 
markably sound, as will be seen from the photograph Development of Physical Properties 
(Fig. 2). The inside surface was found to be somewhat 
rough, but not severely notched. A chemical segrega Two types of tension test specimens were madi 
5 tion occurs in the last '/s in. of metal to solidify (next to study—separately cast coupon test bars, and t 
the inside surface). Since the unit stress on these inside machined from the actual castings. The cou 
fibers is only '/2 of that occurring on the outside of the were made as a check of melting practice, to 
shaft, this segregation was considered to be unimportant. with the routine tests made on each heat of stat 
. No evidence of cracking or surface overlapping was ap- ings. The bars machined from the actual casti! 
parent in these centrifugal castings. Since the castings an exact measure of the properties of the product 
are made in sand molds, such defects in the cylindrical such tests are rarely conducted on cast articl 
sections of the shaft castings are not likely to occur. customary to conduct such tests on forged shaft 
The degree of chemical segregation was determined on it was considered essential that the tests of the 
several of the castings. Table 1 shows carbon and sul be made in a manner identical with that which is 
phur contents from the inside to the outside surface of | ary in acceptance testing of forgings. 
six castings as well as the complete chemical analysis at Because of the greater mass of the shafting 
the center of the section. pared to separately cast test bars, the yield po! 
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gth of the specimens cut from the shafting 


lower by 2000-5000 psi. than the corre 
properties of the coupons. Table 2 shows the 
1 ol average properties representing mean 
10 or more determinations for each value re 


elongat 


It will be noted that the 
shafting spect 


the table 
he reduction in area of the 


also 


Table 2—Average Values of Physical Properties, 


Centrifugally Cast Shafting 


Specimens Cut fro Separately 

Shafting Cast 
Longitudinal Transvers¢ Coupons 

psi $6,500 44.600 19. 11% 

ensile strength, 

46,000 60,90 1400 

ytion in 2 ‘ 23.4 22.9 27.1 
irea, ‘ 40.8 3/.0 15.7 


alues for shaft specimens represent average of 43 
erage chemical analysis of 0.291% carbon and 0.884%, 


Values for separately cast coupon specimens represent 


t 0.2919 


tests with average chemical analysis of 


754°, manganese 


Main Shoft/ 


Fig. 3—Section Through the Shaft Weld 


i result of the experience gained in this study, the 
chemical analysis and physical 
ecified for the shaft castings, 
mens cut from the shafting itself. 


properties 


is determined by 


0.35% max 
1.10% max 
0.05%, max. 
0.05°% max. 
imate tensile strength 90,000 psi. max 
point 3/,000 psi. min 
gation in 2 1n., ‘ 15%, min. 
ction in are min 
min 
Development of Flanges 
the initial stages of this development, an effort w 
€ to cast each 16-ft. section of shafting with one 
| flanes It was soon found, however, that it was 
erable t cast the long Sections as simple evlinders, 


with the spinning axis hori t 
separately. Phe tegrally 
subject to occasional circumfer 
side surface, or just below tl 
flange, at its heaviest cross sectt 
with the spinning axis vertica 
feeding, flange castings entire 
been produced These castit 
flux examination dut the 
ture, t be certain that they d 
tects Destructive examina 
flange casti h hown that 
re practi existent 
Development of Welding Procedure 

The welding procedure adoy 
trifugal castings 1 base 
formed at the Naval I nee! 
Annapolis, Md Chis work 
portance of a close fitting b 
pening if a sound first pa 
weld in a relativel) 

lerable hardenability of the b 
tive to follow a rigidly prescribe 
welding 

Che jomt design details 
and 5 illustrate the assembly 
the backing nr to form the 
a close fit 1s required, the O.D 
of the shaft are both machine 


Fig. 5 


Weld Groove 
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All weld zones were preheated before proceeding with 
welding. The shaft was rotated during preheating to 
assure a uniform distribution of heat. A temperature 
of 300° F. was used, and this temperature was main- 
tained at all times during the progress of welding. 

The first pass of weld metal was deposited with an 
E 6010 type of electrode, using a beading technique of 
deposition. This electrode was used because of its 
tendency to form a convex bead, thus producing a 
weld metal cross section which is best able to resist the 
shrinkage stresses and notch effects of the solidifying 
first pass. The remainder of the weld was made with a 
Navy Class 2 type of electrode (either E 6020 or E 7020 
using a weaving technique. The 7020 was used in 
some cases because it supplied a slightly higher margin 
of strength. Either electrode produces weld metal hay 
ing a yield strength in excess of that required for th 
base metal. 

All welding was done in the flat position. The shafting 
was rotated by means of a motor, under the control of 
the welding operator, keeping the pool of molten weld 
metal just back of dead center. The layers of weld metal 
were deposited by means of a split-pass technique, rather 
than being woven across the entire joint 

After the welding was completed, the welds were post 
heated at 1100° F. for 4 hr. in a local heat-treating 
furnace. To avoid misalignment of the shaft, the shaft 
was rotated slowly during the heat-treating 
Figure 6 illustrates the local heating equipment used to 
perform this operation. 


operation. 


i 


Radiographic and Magnaflux Examination of Castings 


and Welds 


The completed welds were examined by means ot 
gamma-ray radiography, to guard against possible gross 
internal defects. Because of the thick wall and small 
diameter of the shafting involved, radiographic examina 
tion could not be ex pected to be sensitive for locating 
very small defects. On the basis of the examination 
made, the internal integrity of the welds was found to be 
excellent. 

Magnaflux examinations were conducted on the first 
pass of the welds, and again after the weld was com 


pleted. The final magnaflux examination was made 


after rough machining of the shaft in way of the weld 


Fig. 6—-Local Heating Equipment 
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Fig. 7--Arrangement of Test Apparatus 


Chis examination was conducted primarily for 


cracks. Under the controlled conditions of we 
in fabricating this shafting, weld cracks wert 
countered. Such defects as were located wert 
character, usually associated with weld cratet 
A complete magnaflux examination was al 
the entire shaft casting, just before finishins 
On some of the early shafts, nests of porosity wer 
by magnafluxing, but these were overcome by | 
a slightly greater finish allowance. Also, as w 
in a previous paragraph, magnaflux examin 
locate circumferential cracks on some of the 
which were cast integral with the shafting. Ait 
flange castings were cast separately, no serious 
ties with cracks were encountered on the casting 
few cases, it was necessary to chip out local 
repair them by welding. Such repair weld 
treated in a manner similar to the treatmet 
main circumferential welded joints 


Torque Testing of Finished Shafting 


After the first centrifugally cast and welded 
been finish machined, it was considered de 
subject it to a full-scale torque test to destructio! 
test was conducted at the Charleston Navy Y 
shaft exhibited the same shearmg modulus of el 
is a conventional forged shaft. It behaved in a pert 
elastic manner up to a shearing unit stress of 19,0) 
it which point a permanent detrusion (set) t 
This yield point corresponds to a tensile yield 
38,000 psi., which was almost exactly the yield 
the tensile test coupon cut from a section of tl 
trifugal casting from which the shaft was fabri 
Figure 7 illustrates the test arrangements for cond 
this full scale torque test. 


i 


Conclusion 


The ‘most convincing proof test of any fa 
article is a life test under actual service co! 
Shafting fabricated by the methods described 
article have been operating on naval vessels for | 


NOVEMBER 


ficie 
3 the other end of the loading lever arm. 
| 
| 


mo. without incident. It is recognized that this would have been exposed by this time if they existed 


period is short, compared to the normal hile of lhe use of centrifugally cast and welded shafting ap 
propulsion shafting but, on the other hand, sul- pears to be entirely practicable for highly stressed appli 
Fently long, it 1S believed that any serious dithculties cations such as ships propulsion shafting 
Continued from page 1039 Kiveen. Foundry ? 
() il 
Wel stance Technical Control of Resistance | 
onomical & t \ 
Sheet Metal Industries, vol. 22, wad 
10 \ 
4 ~- 
(OX Va \ } \ 
Velding, Resistance Flash Welding Ring \ Wi 
R. E. Goodman. Welding Engr., vol , no. 7 (July \ 19 
X\Va vien \ I ( \ of 
Velding, Resistance Welding of Hot-Dip Galvanized lat 
Fr. Pellowe and F. F. Pollak Sheet Metal Industri 
220 (Aug. 1945), pp. 145 2 p Pipe I 
\ g, Re Application of Quality Contr 
: i la ii t 
\ Idi L. S. Hobso R. S. In i \ 
vol. 64. no. & Au 1O4 i | 
| 
\ Resistance Spot y Sp Industry & luly 19 
rmed to 11 
\ 
H kk ibor Am. G 
I I i 
( i Welded Bor tor l \ 
ID 40 . 
I Val I 
Methods for Gray ( | 
Work Table Automatic V mig Ay 
| Lot Am. Mach., vol. 89, no. 17 (Au 
to Automatic Weldins 5 vol ‘ ' 
vi \ \ 
1 Invasi | \ 1. ger 
41% 
lded Amphibio Hea 
istry & Weld vol. 18 ) 
it 
lanufacture Spot Welding Lo ( wr 
i \ ig Engr., vol no. 9 (S pI 
Ra 
\ I I 
In y & Weld 1 
\ ( ition of M i 
Ar i M il 
) 
| l ( 
M t i i |} ull Wel gi F ) 
I \ I> 
Western ve | istance O 
ia steel World, vol } 
i A 
y Cutting Cutting Perl ( Cut 
Brady Industry & Welding, vol. 18 M 
tylene Cutting Flame-Cutting Alloy Steels, C. H. 
Vir Vi as vol io, no ] July PI M DI 
tylene Cutting Pointers on Preparing Wo es fo eat ‘ 
t at G. V. Slottman \ Ma vol. 89 

Cutting Precision Cutting of Steel Requi “Ber 
( trols, G. V. Slottman. Am. Mach., vol. 89, no. 20 

) 1945). pp. 114-118 \ » Floor Level G it Big |] 
ripping & A \ VO)! 10 i\ 
viene Cutting Machine Oxyacetylene Machines Meet Wel 
itting Requirements, G. V. Slottman Am. Mach., vol Hill 
Aug. lf 45), pp. 106-110 
etylene Cutting Staink Steel lorch-Cutting of Stain 
lade Possible by New Equipment. Machy Steel. (An 
0. L (Sept. 1945), p. 190 - 
yl ss St el Me thod Is Dev 1 for Welding Activit t Canadia | M. 
ing Stainles é Steel 7, no. lo (A 
VOL. Lhe, > Can. Machy., vol. 56, no. 4 (Ay 12 
k etylene Cutting Steel Castings Removing Risers and 


~~ ing by Machine Flame Cutting, R. J. Wolf and J. H. Mc Continued on page 


CURRENT WELDING LITERATURE 1045 


4 
> 
EMBER 


OR the past 4 years 

pons and other combat vehicles m 
the Armed Forces of the United St 
of welded construction. By this is meant that welding 
has been used as the joining process for practic: my all 
joints subject to direct or indirect ballistic attack, where 
failure of the joint might incapacitate the vehicle or cause 
bodily injury or loss of life to the using troops. Nearly 
all other metal-to-metal joints in these vehicles have 
likewise been welded. When it is considered that during 
the past three years the Army Service Forces have pro- 
cured over 75,000 tanks, over 40,000 self-propelled 
weapons and over 100,000 miscellaneous combat vehicles, 
it will be realized that the importance of welding to 
modern warfare can scarcely be overestimated. 

In controlling this vast amount of welding, the Ord- 
nance Dept., Army Service has utilized to ad- 
vantage the principle of the Ordnance-Industry team. 
This principle or policy operates on the premise that 
industry possesses the requisite technical knowledge and 
production “know-how,” and is capable of producing war 
matériel of satisfactory quality and in sufficient quanti 
ties if the Ordnance Dept. indicates clearly what is 
needed. The principle is simple, and it has worked. 
The purpose of this article is to indicate how it has 
worked in the field of welding, and to illustrate certain 
forms which the Ordnance Dept. has found useful and 
which may prove valuable in connection with com 
mercial, non-Ordnance welding 


wea 
inufactured for 
ites have been 


, all tanks, self-propelled 


Fi rcees, 


Design of Combat Vehicles 


Some types of Army vehicles are not originally de 
signed in detail by the Ordnance Dept., but are pur 
chased from commercial concerns who have themselves 
worked out the design in such a manner as to produce a 
vehicle complying with certain military 
which the Ordnance Dept. has 
trucks, tractors and trailers have nearly 
cured in this manner. In the case of tanks, gun motor 
carriages and similar vehicles, however, the Ordnance 
Dept. has reserved to itself the complete responsibility 
for the design of the vehicles. This was necessary be 
cause such vehicles have to meet service requirements of 
a very unusual nature 
vehicular operation, 
a background of 
such vehicles. 

The designing of a vehicle necessarily involves working 
out the details of the welded joints. In the case of 


characteristics 
prescribed. Jeeps, 


all been pro- 


as compared to commercial 
and because industry did not possess 


experience in designing or producing 


a COTM 
bat vehicle, as has been said, the Ordnance Dept. per 
forms this function. This does not mean that the Ord 
nance Dept. decides how the welding shall be done. ‘The 


design of the joint involves decisions 
of the joint in the vehicle; the nature of each individual 
joint, whether butt, lap, corner, edge or tee; the 
of weld, whether single-bevel, double-bevel, single 
double-vee, etc.; and such 


dimensional Cetails 
root opening, included angle and size of fll ts. 


as to the location 
type 
vee OT 


as the 


* Ordnance 


Dept., ASI 


Welding of Combat Vehicles 


By lst Lt. L. M. Dalcher’* 


How the welding 
that will actually fabricat« 
individual contractor is ged to 
welding processes, whether a.-c. 
matic; to devise his own welding proce: 
whatever kinds and sizes of 
work most satisfactorily; and to recommen 
sign changes which will simplify his operations or ; 
the quality of the vehicle. 


done is left to 
the 


vehicle In thi 
encouras 


will 


or d.-c. 


electrodes he 


Welding Controls 


Since the details of welding 


of the individual contractor, 


re left to the 


some form of contro] 
Ordnance Dept. is required to insure that the 
joints of production vehicles will actually be sati 


structural and from a ballistic st 
This is particularly true because most of the 
joints in a combat vehicle the welding 
which is a much more precarious operation th 
ordinary mild steel. Control by means of X-1 
nation of every weld, even if prac ticable, wo1 
entirely satisfactory, for the reason that 
alone provides no assurance of the ballistic pr 


both from a 


involve 


a weld. The methods of control employ: 
Ordnance De pt. are of five type 1 1¢ ly 
1. Review of contractors’ welding procedure 


2. Qualification tests « 
3. Qualification tests of welding operators 
t. Inspection of welding in prog 
5. Inspection of completed welds. 


f welding procedurt 


ress 


* The term baillisti roperties, when used in tl f 
of a welded joint to resist the ck and penetration incidental t 
4 projectile 
ah 


be 

Fig. 1—Medium Tank M4 (the ‘“‘General Sherman’’) 


Was the Principal Tank Employed in the North African 
tions and in the European Invasion 
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certain prescribs t The pr 
ciple al ry] ch test are 
the same i 1! wel ing 
pressure vessel or 
other u t In this 

1 istinct tual t 
requirement erent 
test 
ca t e t] 
Neverthel that 
the test \ € Col 
tractor Cr ce with his re 
corded pt the 
Lest OI ballistu 
properti the t te ty 
both a rad inat nd 
i ballistic test be e the procedure 1 
\ procedure once qualified may 
Fig. 2—-76-Mm. Gun Motor Carriage M18 (the ‘'Hellcat’’). This High-Speed Tank be used indefinitely, and for any 
Destroyer Was Employed Effectively in the European Invasion vehicle. unless the contractor decides 
to make a hange in the proc 
dure Specific requirements 


Review of Contractors’ Welding Procedures 


The U. S. Army specification which covers the weld 


irmor 1s similar to many other welding codes and 


pecincations the A.S.M.E. Code for Unfired 
Pressure Vessels; the A.S.A. Code for Pressure Piping 
he A.W.S. Code for Arc and Gas Welding in Building 


onstructions; etc.) in that it requires the contractor t 
ind record the welding procedures which he 
in production. The factors which 
included in such welding procedures are the 
those prescribed in other welding codes, namely 


establish 
nds to employ 


ition and thickness of base metal: dimensi 
ning, root face and included angle; posits 
| the welding will be performed; type and siz 


les; source of power, whether a.-c or d.-c 
welding current range and voltage range; lo 
preheating temperature; et 
ten welding procedures are submitted by « 
r to the Chief of Ordnance for review prior 
ition of the procedures or welding operators 
ince review of these welding procedures consists 
| checking the joint designs for 
vith the ipplicabl di ‘Ss, 
not omitted any important tactor. In 
ition, comment may be made 11 
le procedure seems irregular or unreasonable, as for 
the range of welding current for a 


ple 


coniormance 
iwings, and seeing 
has 


some specific detail 


SiZ¢ 
de is unusually wide Recommended maximum 


current variations, plus or minus, for electrodes of various 
for ®/go-in. electrodes, 10%, for ind 

rodes, 5% for °/1.- and in. electrodes Chere 

re two other important reasons for requiring the con 

to prepare written welding procedures. The 

that it calls to his attention the fact that there 

i large number of variables that must be controlled 

wil re nable limits if uniformly satisfactory welds 

re to be ytained he second 1s that 1t provides some 

tangible which the Ordnance inspector can use t 

rtain whether production welding is being carrie 
cordance with the contractor’s declared wel 


Qualification Tests of Welding Procedures 


lore a welding procedure is used in the fabricatiot 
combat vehicle, it must be qualified by me: 


WELDING OF COMBAT VEHICLES 


tL minor change which is not likely to affect 


the roperts | the weld mav be made without re 
qualitying the procedure \ major change, however, re 
quires that the new procedure be qualified in the same 
nanner as the original The O ( lept. has ¢ 
deavored to reduce the numbe lificati test 
t 1 minimum ce istent wit] et One met d of 
( nplishing this obiecti } be to provide that 
requalificati t required 1 e ca i change in 
‘ trode brand rovided the new b | | the original 
brand have both been qualifi ler e one grade 
cl d type « Ord e | t U.S. Ar ele 
tr per hicat These electri test 
ire .t nd (Jovet t orator li ‘ 
ire issued showing the « ercial f electrode 
that have been qualified 1 eT oy ect ae speci 
ficatio1 it possible tor r toc! 
from one to another electrode on the me list, without 
requalifying his procedures 
Standardization in Ordnance Welding 

rtly e | rite Stats the rest 

(ord ( Dept | he nee¢ I 
Fig 3-Heavy Tank M26 (the ene re TI 
New Tank Saw Action During t! é ages of the E pean 
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Welding Procedure No. 
Joint_A-A welding. 


Details of Joint 


Welding Procedure - General: 


standards for 


Base etal SPECIFICATION XYZ mave By Mre 


Heat Treatment of Base Metal /650/ warer avencn. remrer GOOF 2 wes. 


Electrode “SuPeRARc. ay “2 


Power Source (AC or DC) and Polarity if 0C_ DC REVERSED — 
Use of Spatter Compound on Scarfed Eages NONE 


Detalis of Welding Procedure: 


cooperation 


Ordnance Dept. standards and specifications relat; 
Fortunately the AMERICAN WELDING S 

as well as other technical societies had been de 

< many such standards over a period of years. In 

[ / ae as those standards had reached a considerable deg; 

\ / perfection and had been used extensively by Am 
/ \ A, Max. | industry, the Ordnance Dept. was glad to adopt 

—+=— the basis for many Ordnance specifications. \ 

, ample, it may be cited that the present Ordnance | 


ture and definitions are ide 
by the AMERICAN WELDING SOCIETY. 
also employed the A.W.S.-A.S.T.M. Specificati 
Iron and Steel Arc Welding Electrodes as the ba 
U.S. Army specification 

This cooperation between the Ordnance Dept 
technical societies has been continued. It is a 
—_—_—__________ the Ordnance Dept. to coordinate 


specifications with Industry befor 


Freneating NONE 

Position of Welding FLAT 

Fostneating NONE and the technical 


medium for this coordination 


i 


the 


symbols and welding nor 
tical with those issued 


i 


The Arn 


are publ 


il] 


t 
exampl 


appointment the 
WELDING Soci 
[ Pass|Electrode | Welding | Arc | Type of Location Sequence] : 
| Size | Current | Voltage pass of Passes visory Committes Ordnance 1 pt. whe 
150-185 | possible on matte welding. Tl 
= | mittee has already prepared a comprehensive ‘Ord 
L | Inspection Handbook Are Weld 
71 | 4/50-/85 23-23 DING ra 
| which was published by the Ordnance Dept. som 
| WEAVING L over a year age 
(wohmigumsanand Standard Form for Recording Welding Procedur: 


Fig. 4—Primary Modification of Form Used for Recording 
Welding Procedures 


the review of 


THE WELDING JOURNAL 


Earlier in this article it was indicated that on 
welding controls 
th 
to their use in 


Fig. 5—Perspective Drawing of Tank Hull Assembly Showing Locations of Typical Welded Joints 


Ordnance |) 
welding procedurt 


will 


NOVEMBER 


| © 
is for 
lave affords cellent 
Note The lata sh wn on tl ire pure } ind I 
ae tended simply to illustrate how the form might be filled ir '? 
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Table I—Summary of Welding Procedure Qualification Tests 


Base Metal Welding 
t Reference Procedut Status of Procedure Qualificat Tests in Fa \ g Positi 
tion Type of Joint Designationt No Ho il 
Double-\ groove I Passe Not t { 
butt joint Plat 
Double-V groove I and III 2 Passt 
butt joint Plat ». 1 
Double-V groove I and I] } Passed Not 
corner! joint, Plat 


fille t reinforced 
Single-V ~ groove I and II ‘ Pa 


butt joint PI Z 
Double-V groove I] Passed 
corner jomit, Plate No. 21 
fillet reinforced 
ingle-\ groove I] Passt 
corner joint, 
fillet reinforced 
Single-\ groove I] 7 Passed t 
Plat 


ner joint, 
let reinforced 


H Fillet-welded tee II 


Fillet tet I and II Pa Pa 
joint Plat 24 
1iown in this table are purely fictit y lustrate 
I] 
might have introduced may readily be imagined. ing procedure.* It will be noted that all of the fact 
problem of devising some method of presenting all called for in most welding « | fications have 
ertinent factors of a welding procedure might have been included, and that neverthel rim is un 
xed many an Ordnance contractor or subcontrac cluttered and the information conveyed 1s simple to « 


He had to indicate the composition and thickness prehend and analyze. 
armor or armors to be joined; the dimensions of In preparing a complete set of welding procedures for 


pening, root face and included angle; whether a in entire vehicle, it is advisable 1 etric 
ng or spacer strip was to be used; the position or perspective sketch of the ¢ I s illus 


ich the joint was to be welded; the grade, type and  tratedin Fig. 5. This sketch 1s then u \ he 


of electrode; the type of current, whether individual welding procedure 


c., and polarity if d.-c.° the size of electrode for be filled in for everv different C1 ( tf ture 
mass; the welding current range and are voltage In connection with the use of the ere 
ge for each pass; the location and number of passes; found desirable to prepare su to those 
preheat temperature, if any; the method of prepar illustrated in Tables I, II, and II] ir} 
he root of the joint before welding the second sid illustrated in Table I, alth not fically required 
iny other pertinent factors. Furthermore, the by the Ordnance Dept., is nevert t imdis 
em was directly multiplied by the number of joints pensable to this system of recording vw ng procedure 
lved, for this same information had to be supplied as it provides in one place a mplete picture of thi 
ery important joint in the structure Not only various joints involved t wel 
1 thi have been a serious problem for th loz if that have bee qualified r ea ‘ Chi 
nee contractors and subcontractors working o1 here illustrated serves the 1 Wi! ITpost 
it vehicles; 1t would also have meant a nearly im | It indicates the typ wel r each joint in the 
le task for the Ordnance Dept., whose job it would tructure Qualificat cedures 1 
been to review thousands of welding procedures rdinarily based on wel 
nted in possibly a hundred different fashions 2. It provides an index to t ( veld 
preclude any such possibility, the Office, Chief of | cedure for each joint 
nee Det: it, evolved ind pre ented to Ordnance ) It indi tes the kind of base metal 1m « h youn 
tors a standard form for recording a weld pre It sumplifies the pre ete ul 
re Figure 4 illustrates the form in its primary ai 
ition, What it represents is an attempt to devise h 
mplest possible form for recording a complete weld 
Table II—Summary of Base Metal Types, Compositions and Heat Treatments” 
letal Specifi 
cation Manu Chemical Composition Rar : H i 
No facturer M i P Cr M 
Rolled XYZ 0.26 60) 
Rolled ORS 0.23 0.8 20 04 
} st) ] {) i } 
Cast ru\ / 21 1.30 ) 25 at 
3] 1&0 7 ) 
(he data shown in this table are purely fictitious and intended simply to illustrate how the table might 
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A. Electrode 


Table III—Summary of Electrodes and Welding Currents and Voltages” 


Conforming with Specification ABC-12 


Electrode 


Reference Manu Brand 
Designation facturer Nam Grad Cla 
A xX Bestweld \ l 
B X Su rweld VI 
Bestalloy VI 
1) Superlo Vi 2 
I Bestarc \ 
I uperal VI 
B. Electrodes Not Conforming with Specification ABC-12 
Electrod 
Referenc Manu [ype of Chemical Composition Range, 
Designation facturer Brand Coating C Mn Cr Ni Mo 
Cor wire 0.15 3.50 0.25 0) 19.5 
G a Excelweld Lime max 150 O.60 max. max. 21.5 10.5 
Deposited 0.17 00 0 80D 18.0 
( weld metal max $1.50 may 20.5 1.00 
Cor wire 0.15 1.50 0.25 0.03 0.04 19.5 
H Wonderweld Titania max. 2.00 0.60 max ax. 10.5 
Deposited 0.17 1.25 0.80 1.80 
weld metal max 2.00 max 20.5 2.20 
C. Ranges of Current and Voltage to Be Used with Each Size Electrods 
. . Current Range, Amp Voltage Range 
Diam. of Flat Vertical Horizontal Overhead Flat Vertical Horizontal Ov 
Electrode Position Position Position Position Position Position Position Po 
R5-115 75 100 RO-LOS5 21-28 2970-26 
16 150-185 135-165 145-175 135-166 3-29 22-27 22-27 
4 200-245 190-230 2+-30 23-28 
16 310-340 25-32 
* The data shown in this table are purely fictitious and intended simply to illustrate how the table might be fill 1 


mum number of tests required to qualify all welding on 
the structure. 

D..-, a provides Space for recording the results of pro 
cedure qualification tests. 

6. It indicates whether a given procedure has been 
qualified, whether that procedure has been qualified in 
more than one position of welding, and provides support 
ing evidence by indicating exactly what test plates 
effected the qualification. 

Tables II and III illustrate two other forms that have 
been found useful in connection with this system. The 
use of these tables will make it possible to simplify the 
welding procedure form illustrated in Fig. 4, since the 
detailed information on base metal composition and heat 
treatment, types of electrodes and welding current and 
arc voltage ranges can be indicated simply by reference 
to atable. Figure 6 illustrates how the form illustrated 
in Fig. 4 will appear after these simplifying modifica 
tions. It will be noted that brief references to Tables I] 
and III replace the detailed description of the base 
metal, the designation of the welding electrodes and the 
listing of the welding current and are voltage for each 
The value of this simplification will be evident 
when it is considered that this form is filled out for each 
of the dozen or more different joints in a given assembly 
or subassembly. 

When the system outlined above is employed in pre 
paring a complete set of welding procedures for a given 
structure, the following steps are carried out in the order 
indicated 

1. Prepare an isometric or perspective drawing of the 
complete structure or subassembly showing the locations 
of the welded jomts (Fig. 5). . 

2 Prepare a chart 4 welding procedure 
number to each joint and providing spaces for indicating 
the status of procedure qualification (Table I 

4. Prepare a chart indicating the pertinent data for 
each kind of base metal incorporated in the structure 
(Table II). 
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assigning 
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Details of Joint: 


Welding Procedure - 


Base Metal (reference designation) 


Electrode (reference designation) 


Fower Source (AC or DC) and Polar 


Welding Current & Arc Voltage Range 


use of Spatter Carround on Scarfed 
Packing 


Prereating 


Position of Welding 


Postheating_ 


Netaits of Welding Procedure 


if Pace T Electrode Tyre of 
Size Pass 
BEA DING 
} 3 WERV ID | 
+ 4 
é 4 WEAYING | 
| 
| 4 WEAVING 
| 
| | | 


Fig. 6—Simplitied Version of F 
Prox 
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Prepare a chart indicating the pertinent data for plained in detail because of their possible usefulness i 
; brand of electrode to be used in fabricating the commercial non-Ordnance weldin Chis is particularly 
P ure (Table II1). true in the case of welding being performed under the 
Record the welding procedure to be used in weld requirements of a code or other regulations, such as a 
h joint, utilizing the form illustrated in Fig. 6. municipal building code, the A.S.M.E. Unfired Pressure 
Determine, by reference to the applicable code or Vessel Code, or the Rules for Buildi: nd Classing 
ification, the minimum number of tests required to Steel Vessels of the American Bureau of Shipping. Since 
ill of the welding procedures to be used on the _ the forms are easily reproducible, copies 1 be obtained 
tructure. for all who will have use for them. One copy can be used 
Conduct the required procedure qualification tests by the welding shop as a job sheet Another copy cat 
Ss. Record the results of the procedure qualification be used by th inspector on the job as a check list 
the appropriate spaces of the chart mentioned verily that the welding procedurt wctuallv in use cor 
9 (Table 1). re spond to those that have previously been qualiti l 


Still other copies will be required as part of the « 
tor s permanent records for future reference, and for the 
Adaptability to Commercial Non-Ordnance Welding records of the in the event that thu 


tabrication and the inspection are not performed by the 
[he forms and tables here presented have been ex same organization 


lorch An ordinary oxvacetvlene torch can be used 


Emergency Repair of lips with orifice diameters ranging from 0.035 in. te 


ibout 0.081 in. should be on hand 


Magnesium Parts by Welding Rod Magn rod in weed 


ind it should be of the same « tion as the material 

e W ldi ? being welded. If rod of the same composition is not 
as e Ing ivailable, a rod of a diflerent magnesium alloy slightly 
lower in melting point may be substituted. If standard 


welding rod 1s not available it is possible to use strips cut 
\GNESIUM parts which have broken orcracked from sheet, extrusions or castings. Such strips should be 
usually can be sufficiently repaired by gas thoroughly cleaned immediately before use with steel 
| welding to enable the part to be placed back wool, emery cloth or by scraping Extruded welding 
nto use. Generally speaking such repair should be _ rod ts avail 
A-A nsidered only as a temporary measure until a replace of alloys and diameters as listed in Table 2. A conven 
ent part can be obtained. This is particularly true in ient color id 
the case of repairs made on magnesium castings. The different compositions 
mergency welding of magnesium parts often requires 
iation from normal practice in order that the parts 


be placed back into service quickly. Examples of Table 2—Magnesium Alloy Welding Rod* 
deviation are: The use of multiple bead welds, 


ible in convement 56 1n. lengths 1n a variety 


af 


LJOV tal Ling 
welding of sections that are impossible to thoroughly wl seas aay Po 1 
the welding of cast metal, and inadequate clean 
| 


welds due to lack of facilities. FS-] 1160 


Materials and Equipment 


I 
* Ro ul 
“ lable 1 serves as a guide to the selection and regula 
welding equipment when using oxyacetylene gas. 
: [he welding of heavy sections may sometimes require 7 
e of tip orifice diameters larger than the maximum 7 we we ed to pre 
0.099 in, specified in the table. xidation of the ul durit tn we 
magnesiun low 400 al OU we x¢ I 
* Magne m Division, The Dow Chemical Company, Midland, Michigar especially recommended for th pury ( lf these ma 
terials are not available, satisfactory repair welds can b 
made with most aluminum welding fluxes 


Table 1—Guide to Selection and Regulation of Oxyacetylene Dow fluxes for magnesium art pplied a drv 
Welding Equipment powder which is prepared for use by mixing two parts of 


I 
Welding Oxygen Acetylen the powder with one part of water \fter opening a 
moe Presmare, bottle of flux, it should be kept tightly closed becauss 
Diameter, Jiameter Lh. pet Lb. pet 1.3 
Inches Inches Drill No. Sq. In Sq. In welding 101 1u 
noise re } thie nad water 
0.035 to3 take on moisture. The mixing of the flux and water 
2 
2 b/s 0.035 65 3 to 5 lto3 paste should be done in glass containers which should be 
0.035 65 3 tod ltos kept covered when not in us« Metal containers are not 
recommended because of the chances tor contaminaty 
0.040 60 3 tod 4] 
12 0.040 60 3 to 5 3 to 5 of the Mux, 
0.046 56 3 to 5 3 tod 0; erator’s Equipment Welder working with n 
‘I 32 0.046 o6 3 tod 3 to 5 nesium alloys should wear gloves and the usual type of 
128 ). O59 53 3 3 tod | » y 
a too to welding goggles. Blue glass gives best visibility during 


welding 
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Field Repair of Magnesium Castings placed in a furnace for one hour at about 650° F. 
furnace is available, a gas flame can be played over 
The first step in making a repair on a magnesium cast- entire casting to bring it up to a temperature of 
ing is to clean the casting thoroughly from grease, oil, 650° F., after which the casting should be allow: 
a dirt, chemical coatings, paint and the like. This can be Cool slowly away from drafts. 
ig done by the use of alkaline cleaners, carbon tetrachloride, When the repaired casting is cool enough to h 
2 gasoline or soap and water. with the bare hands, all excess flux should be remoy: 
After cleaning, the immediate area in which the repair thorough scrubbing with a stiff bristle brush and 
is to be made must be prepared. The edges of the hole, ©! hot water 
crack or other type of defect must be dressed down to 
ae clean, sound metal. This may be accomplished by 
ia) routing, filing, chipping, scraping, or similar means. Welding of Castings to Wrought Parts 
The slope of the sides of the defect should be about 45 
If a defect penetrates the wall of the casting, a land or When magnesium fittings or castings are g 
root face of about !/;, in. should be left on the bottom to sheet or extrusions, the edges of heavy cast 
side. The surface of the casting around the zone to be should be tapered or beveled down to the thick: 
repaired should also be scraped, sanded, filed or wire the sheet or extrusion. If such sheet or extrusion e 
brushed, to be certain that all oxide, paint or other , in. in thickness, it likewise should be dressed 
coatings are removed. The casting should be thoroughly preheated with 
The first step in the welding operation is to apply the — or in a furnace to about 650° F. before starting ti 
flux paste with a small brush to the edges of the area to During the actual welding operation, the weldin, 
be welded. Before starting to weld, the torch should be ould be directed princip uly upon the casting 
adjusted to a neutral or slightly reducing (carburizing 
flame. The torch should be adjusted to a '/, in. inner 
cone or until such inner cone slightly “‘feathers’’ at the 
tip when the oxygen pressure is lowered. 
lhe casting to be welded should be preheated with thi 
torch or in a furnace before actual welding is started 
The entire casting should be brought up to a preheat tem 
I perature of about 650° F. A mark made on the casting 
with ordinary blue carpenter’s chalk will turn white 
when a temperature of approximately 600° F. is reached. ; sas 
Actual welding is started by slowly preheating a small Cleaning and Painting 


Field Repair of Wrought Magnesium 


Che repair of wrought magnesium parts by gas we 


does not require preheating. Otherwise the proc: 


the same as mmmended for the gas welding of « 


area with a fanning action of the welding flame. As the 
metal begins to melt, the welding rod is dipped into the Gas welds should be cleaned immediately afte 
molten puddle and then withdrawn as sufficient molten pletion by scrubbing with a stiff bristle brush ar 

e metal is obtained. The rod is held in the outer flame of hot water. Next they should be immersed for 

‘a and is dipped into the puddle intermittently, the torch ute in a ““‘Chrome-Pickle”’ solution consisting of 

5 being moved forward as rapidly as possible. The flame of mitric acid and 1'/, pounds of sodium dichr 
should be moved forward in a straight line, the torch be NaeCr2O0;-2H2O) plus enough water to make one 
ing inclined at about 45° to the work. All welds should of solution. After thorough rinsing and drying, 
be made in a one continuous pass if possible, since this should be painted. In the case of emergency 
keeps the surrounding metal up to temperature. If jobs, the ingredients for making the “Chrom« 
insufficient heating is being maintained, as indicated by bath may not be available. When such is the « 

: cracking, a larger tip size is indicated. welded parts should be painted immediately after 

f. After welding is completed, the casting should be bing with the brush and hot water. 


(Continued from page 10435) Welds Preparation. Problems in Weld Preparation 

& Welding, vol. 18, no. 6 (June 1945), pp. 34-387, 94-98 
; Welding. War Welding Developments for Peace Time Products, E Weld Stress Efi ct of Heat t pon Residual tre 
i J. M. Diebold. Industry & Welding, vol. 18, no. 3 (Mar. 1945), Grover. Iron Age, vol. 156, no. 7 (Aug. 16, 1945), pp. 62— 


Welding and Brazing of Stamped Part Western Machy. & gi — a pte ye egg ron & Coal Trades Rev., vo 
Steel W id rol. 36 e 1945 no. 4040 (Aug 440), p. 140 
Steel World, vol. 36, no. 6 (June 1945), pp. 264-2 
har Welds Testing. Preliminary Investigation of Constitut! 
Welding Turnbuckles suilding and Welding Braces in Heavy rire 1 7 ces 
Mild-Steel Are-Weld Deposits, H. A. Sloman, T. E. Roo 
Industry, E. E. Gentry. Industry & Welding, vol. 18, no. 4 rH. Sel ld. Iron & Steel I: P luly 1945), 2! 
Apr. 1945) pp 39-39 none ron & nst aper uly 1940), « 
pr Welds Testing. Relation Between Hydrogen Content ol 
Welding in War, R. G. Knapman. .Commonwealth Engr., vol Metal and Its Oxygen Content, L. Reeve. Iron & Steel I: 
32, no. 11 (June 1, 1945), pp. 312-314 Paper (June 1945 12 pp ; 
We Iding Shops Layout of We lding Shop, T. S. Glover Inst We Ids, X-Rav Analvsi Radium Examination of Weld 
Welding—Trans., vol. 8, no. 3 (Aug. 1945), pp. 93-99 Harris. Welding Engr., vol. 30, no. 8 (Aug. 1945), pp. 40 
Welds Inspection. Weldment Inspection Methods. Industry & Wire Soldering. Destructive Effect of High Temperatur: 
Welding, vol. 18, no. 6 (June 1945), pp. 38-39, 43, 102-104; no. 7 on Copper Wire. Western Metals, vol. 3, no. 7 (July 194 
(July), pp. 40, 46, 48-51 62-64, 66, 68 
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Fi This View of the Seneca Yard W 
There Were Still Ships Under Construction on 


as Made in February 1945, at Which Time 
All 15 Construction Berths 


Ships Were on Transfer Berths and 3 Tied Up to the Dock 
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Five 


100 tons each. 
vertically 


carry 
movable 
lowered by 
draulic jack built int 
the 


are 
raised OT 
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| he piatior 


and 


Idi F T’ ene Ill 
Welding o s at ca, Ill. 
By L. C. Stiles* 
HE Shipbuilding Division of the Chicago Bridge second ramp, hinged at the main deck level, can be 
Pa [ron Co has recently comple ted and delivere 1 lows red to connect with the upper end of the bow ramp 
to the Bureau of Ships, Navy Dept., its 157th and which makes it possible to also drive vehicles carried on 
t LST (Landing Ship Tank) called for on the Seneca the main deck directly to a beach Th rrangement 
building program. Some of the methods employed permits unloading in a minimum length of time wh 
here may be of interest to others in the shipbuilding during an invasion, 1s of utmost importance \pproxi 
nd to anyone concerned with the construction mately 1200 tons of steel plates and structural shape 
welded Structures, as the \ might be profitably went mto each ship Three r ght i] cl plate w l d 
lied to other work of comparable siz the bottom and sides except at the b in the 
better understand the welding problem, it seem bilge course where slightly | i vere used 
to briefly describe the ship and the facilities Decl bulkheads and the uperstructure were 
Seneca for 1ts construction. ,;- and in. plates. Doubl velded ts wert 
used throughout in the plate work except the he er 
plating in the bow end d in tl | vher 
The LST ole V butt were ed. 0.000 Ib 
we di elect! were ust eral 
LST is an ocean-going, Diesel-powered ship 327 thousand additional pout vere ust in oul 
g, has a 50-tt. beam and 1s 3 decks high. It has ibricating plants on pre ‘ ‘ 
ttom and shallow draft. Under normal loadi 
w end draws about 7 ft. less water than the stet 
| e landings on beaches. The bow is equippe The Shipyard 
ed doors which swing horizontally Just be 
doors is a ramp which is hinged at the bott The at Senex Fig ivl-acr 
which « be lowered when the bow doors are ope tract flat land on the north 1 is River 
Ms ramp, tank Or other vehicles can be drive 70 miles southwest of Chicag Lhe ‘ previ ly 
their own power from the ship's « irgo space, which pasture land wit 1 thin layer e! lid 
it und about it. long, to a beach \ sal dstone The top Soll Was I ( \ 
. ndstone which ti 
the H Weld t He 
r at were built at low cost Be ‘ ‘ ite 
it was MOS I l 
eT a Tiit cl re S 
I the ( vil the 
< ] ‘ | 
result that he ust es- 
hy t10n, al d consequent ] 
- was avoided You will tein Fig 
~ that there wer parallel rows of 
hips under construct: Chere wert 
8S building berths on the east or near 
side of the he west or 
> in ert! \ hie 1 hull was ¢ n 
row of transfer bert! 
Readers interest eavy rigging 
may be interested in these cars a 
a er é 
mav be curious t W yw such 
} load could be equally divided amor 
16 cars. These cars wert i¢ ned 
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final adjustments and touching up the paint. 
was commissioned and turned over to a Navy er 
departed with it down the Illinois River towar 
Mississippi, New Orleans and the Gulf of Mex 

rhe original contract was for 40 ships, to be ck 
during the 1948 calendar year at the rate of | per 
on the first 2, 3 per month on the next 6, then at t] 
of 1 per week for the balance of the contract. De! 
schedules on succeeding contracts were gradually 
up until a rate of 7 ships per month was reached whe; 
the schedule leveled off. All ships were delivered on o- 
before the scheduled delivery dates. 


The Task System 


= There had never been any shipbuilding and but 
Fig. 2 


ne of 16 Cars Used to Transfer Ships from Building heavy construction work in the Seneca area. There/or 
Berths to the Launching ro Haag Capacity of Each Car Is the available labor in the vicinity was very inexperience: 
ns 


Fig. 4—-Shop Preassembled Box Sections in Storage Yard 
platiorm. A pressure gauge was connected to the oil Seneca 


cylinder and indicated the load on the car at all times. 
While a ship was being moved, one man walked along 
beside each car watching the gauge and raised or lowered 
the jack to maintain the desired pressure as his car passed 
over an uneven section of railroad track. Moving a ship 
from a side building berth to a center transfer berth, 
a distance of 400 ft., required only 15 min. and was 
always scheduled during a lunch period. 

The installation of piping, mechanical and electrical 
equipment, insulation and outfitting items was started ; 
while the ships were on the side building berths, but thx 
bulk of this work was done while they were in the center 
row of transfer berths. As the work progressed, each Be ‘ 
ship was from time to time moved along the row of trans a RE gs OR 
fer berths toward the single set of launching ways at the CRETE a Oe? ea 
edge of the river. At the time of launching, each ship 
was 90°, complete. After launching, the ship was tied 
up at the dock in the wet basin where the last 10°, of the 
work was completed, which consisted chiefly of loading 
aboard the last of the outfitting items, fuel oil, fresh 
water and provisions, conducting dock trials, making 


Fig. 5—-Lower Bow Preassembly in Foreground. In the Upper 


Right-Hand Corner May Be Seen Two Upper Bow Preassem! 


in the work to be done. 


Chere were farmers, coal | 
glass workers, automobile mechanics, housewiv« 
even preachers hired to help build ships who had 
trained. Since it would take too long to train enous 
around mechanics in each craft to complete the 
within the allowed time, individuals were picked 
trained to do one small part of the work done b 
particular craft. This was similar to the practice foll: 
by the automobile industry on assembly lines 
igen: be. ee = = difference was that since the ships could not be 
Fig. 3—Typical Shop Preassemblies Arriving in Seneca from a the ee a the ——— moved from ship to ship. Ft 
Our Fabricating Plants at Chicago, Ill., Birmingham, Ala., and to 15 such indy iduals were grouped together int 
Greenville, Pa. under a subforeman. Enough work, which was « 
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Fig. 6—Lower Stern Preassembly with 3rd Deck and Framing 


: n Place. All Down-Hand and Vertical Welds Were Made at 
oy This Stage, Before the Skin Plates Were Fitted 


| 
- sk, was assigned to each crew to keep it busy for one 


= | ilding period on one ship and the same work was r¢ 
a igned to each crew on every ship. The length of time 

ered by one building period varied from | wk., when 


hip per week was being built, down to 3'/>. days, when 


hips per month were being built. Thus, a green worker 
juickly taught to do a particular job, or task, on 
ery ship as a part of a particular crew. He and his 


man knew just how much time they had to com- 


Fig. 7—View of Lower Stern with Fitting of Skin Plates Under 
Way. Fitting Devices Are in Evidence in This View 


te that job. lo avoid the possibility of several crews 
ing to work in one compartment at the same time, welding, one crew, consisting of a subtore , 10 welders, 
total time which was scheduled to elapse between 2 chippers and 2 welder helps i weld the 
laying of the keel and commissioning was divided deck house on every ship and allowed the eleventh build 
into 20 work periods, and one of these periods was ing period on every ship in which t \iter weld 
signed to the crew as the definite time during which it ing several deck houses, this crew | memorized the 
is expected to do its work. By careful scheduling, it welding sequence, type and size of 1 1 wel 
vas generally possible to avoid working more than one’ weld sizes and how to best place their bodies to make 
rew in any compartment at any one time bstructed welds. Other crews assis to the welding 
\s an example of how this system was applied to the of other parts of the ship becam: ly proficient 
Uppe : ‘ 
ag erin 


cu 
b 
tig. 8—Lower Stern Preassembly with Skin Plates Fitted Fig. 9—-Upper Stern Preassembly Setting Upside Down on J 
rev Ready for Welding The Down-Hand and Vertical Welds Were Made While the U 
Was on the Jig. After This Section Was Turned Right Side Up 
— Fitted to the Ship, the Balance of the Welding Was Complete 
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Fig. 10—Bottom Plates with Longitudinal Angles and Trans- 
verse Frames Attached Setting on a Building Berth 


in their particular jol he value of this 
demonstrated on several occasions 
sary to temporarily assign a crew to work i 

part of the ship which was new to then Production in 
variably dropped off from 10 t 
crews permanently assigne 

wk. were required for thet ( 
enough to produce at a normal rate 


plan wa 
when it became neces 


some other 


Training Welders 


When the yard was started, the company transferred 
a number of field welders to Seneca, most of whon 
used as instructors or supervisors. In addition, a number 
of skilled welders were hired at the gate. Eighty pet 
cent of the welders eventually used in the yard, however, 
had to be trained. To do this, welding schools were set 
up in several nearby towns, as well as in the shipyard. 
The outside schools, in students a fair 
knowledge of the fundamentals of welding, but very few 
were able to pass the Navy welders’ qualification test 
at the end of their course of training. The students 
were then hired at the shipyard either as welders 
or as student welders. In the early days of the yard, 
students who could pass the test were put on production 
work immediately and given considerable more instruc 
tion by the subforemen over the welding crews. When 
the shortage of welders eased slightly, students wer« 
required to tack for at least 2 mo. before going on produc 
tion welding. Tacking helped the students tremendously 


wert 


general, yave 


tack 


1056 


THE WELDING JOURNAL 


Transverse Bulkheads 
»wer Bow Preassembly Have Bes 


welding 


ult that th 
ed of them 


production 


fitted for weldin 

is generally assumed that the 
shipyard learned the 
[It is true that most of them were taught t 
of welding in the they 
passable test plates under the most fav 
lo give this partial training to so ma 
time was a real accomplish1 
to the schools 


welders track 


schools and 


lent and m 
ind instructors in them 
subioremen over the welding crews, 
themselves welders, took over the 
completing the training of the student welder 
is their formal schooling was completed. It w 
duty to make finished welders out of the 
Approximately 25° 
were received while in one or more of the welding 
The other 75°, was received from the welding 
men while on production work. We feel sure tl 
idditional instruction given our student welders 
welding supervisors definitely speeded up the 
ment of highly skilled welders which, in tur 
tributed greatly to the general quality of the wv 
which went into the ships built at Seneca 


first-class 


student w 


of the average welder’'s instr 


NOVEMBEF 


| 
iy L n Erected 
q 
| . is it gave them a chance to se ind weld VOT 
> iboard the ships with the re ey had 
; ei better 1dea of what was expt when the t 
caine for them to start on ii weldin 
idly intact was that while tacking, they 
knowl Loe of fitting who had icking ex] 
rs generally exercised better judgment than tl 
ee didn't have that experience whenever it was m 
; for them to decide whether a given seam was or ' 
velding 
1e fundament 
learn t 
> 


quired to weld an LST at other var where tl welders 
were paid on an hour! 
Since the averagt piecewor! welder produ L twice 
as much as the average day work welder, only | 
much welding equipment was need 
\ 1 7 bitiou tr 
the welding becauss the 
ive ¢ cer 111 1] 
roup, the precework welder 
cra! 1} the | 
her st ird of a it 
ince the ‘ ewor! We 
Weld size were kept cl 
* Fig. 12—The Upper Box Sections Have Been Erected. The - 
Upper Bow Preassembly Sets on the Ground Ready to Be welding rod, electric power I 
\ Turned Right Side Up and Set in Place on the Ship inaking oversized weld 
6. Welders on piecework were more willing to use the 
largest size electrodes possible for a gi v than were 
= The Incentive System welders who were pa ir] ided 
much wasted time due to the use of er rod that 
[he Chicago Bridge & Iron Co. has for many years be- necessary. Various sizes of rod we ed in the follow 
—f ved in paying for production work on an incentive’ ing proportions 
a! isis. Before the introduction of arc welding, work on 
pS eted structures was paid for on a piecework basis in 
ye ince welding was first introduced, it has been paid for i] 
Ji 30 on a similar basis. During the course of years, piec« 6 in 
z | rk rates have been developed which were applied to 11) 
ae welding at Seneca. The advantages of piecework in. 
5 g on this work were as follows: 
\ \pproximately one-half as many welder man Chere were cert tage pi rk which, 
\ were required to weld an LST at Senca as were re even though they did not begin to equal the advantages 
\ 
\ 
- 
<, 
4 
y 
W 7, 
a5 


‘ig. 13--Here the Upper Bow, Bow Ramp and Bow Doors Have Fig. 14—Bow End with Bow Doors Open. The Lower 

1 Been Fitted. Notice the Simple Scaffolds. This Was the End of the Upper Ramp Leading to the Main Deck and the 

" ng Standard Type Used for Practically All Scaffolds on the Outside Upper End of the Lower Ramp May Be Seen in This View 
of All Ships 
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on this work, should be mentioned. 
lows: 


They were as fol- 


1. Most piecework welders were inclined to cut down 
on weld sizes and to use more heat than they could prop 
erly handle. Close inspection by the supervisors was 
necessary. Faulty work was repaired by the welder who 
did it with no pay allowed for the repairs. Welders soon 
learned they could earn more by doing their work right 
the first time. 

2. The accounting problem was considerably greater 
when working piecework. It was necessary to keep very 
detailed records of all work performed. To avoid argu- 
ments, pieceworkers had to be paid to the penny exactly 
what they earned. 


Inspection 


attention is 
In addition to 


Under piecework disadvantage No. 1, 
called to the necessity of close inspection. 
the usual visual inspection, 1!/s-in. diameter circular 
plugs were periodically cut from each welder’s work by 
the trepanning method. These plugs, containing a sec 
tion of weld, were deep-etched by boiling in a 50% hydro- 
chloric acid solution for 30 min. and then examined for 
faults such as slag or gas inclusions, incomplete fusion, 
cracks or any other defect that could not be seen on the 
surface. Also, throat thicknesses of lap and fillet welds 
were checked. For instance, many arguments regarding 
the size of lap welds were quickly settled by cutting a 
plug from the weld in question and measuring the 
throat. Welds found to contain bad defects had addi 
tional plugs cut from them to determine the length of the 
defect and were chipped out and rewelded. A record 
of all plugs cut from each welder’s work was kept and 

ich welder was rated according to his 
good plugs. If his rating fell below 75%), he was either 
demoted to tacking or sent back to school for further 
instruction and a retest. Each plug cut was shown to 
the welder who made the weld from which it was re 
moved, and to his subforeman who was also held re 
sponsible for the quality of the work. The welders and 
the subforemen were extremely interested in their plugs 

and unquestionably learned much by examining them. 
E very few months a list of all welders showing their plug 
ratings was printed and distributed. Welders with high 
ratings bragged about their ability and were careful to 
maintain their high rating. Those with low ratings 


percentage of 


generally worked harder to improve their ratings before 


the next list was distributed. This method of inspection 
has been used by the company with considerable success 
for the past 10 yr. 


Preassemblies 


The hull material was fabricated, preassembled and 
welded into sections as large as could be shipped by rail 
in our plants located at Chicago, Ill., Birmingham, 
Ala., and Greenville, Pa. Each plant was assigned a 
certain portion of the ship, built the necessary jigs and 
specialized in the production of its particular part 
Figs. 3 and 4 

Many larger preassemblies, which could not be shipped 
by rail, were made at Seneca. Bottom, third deck and 
main deck sections measuring,24 x 30 ft. were assembled 
on jigs, the structural stiffeners attached and welded on 
the top side. They were then turned over and welded 
on the other side. This permitted doing 90% of the 
welding on these sections in the down-hand position 
using */4-in. diameter electrodes, the largest diameter 
allowed by the specifications. The other 10% of the 
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— 
Fig. 15—-Main Deck Looki ng Forward from Navigating | 
Notice Welding and Ventilating E quipn n the F 


and Central Portion af This icture 


welding in these sections was in vertical co1 

the structural member ind was welded wit 
diameter rod Figure 
issemblies 


» to 9 show bow and 
You will notice that all bow a1 

tion views show them setting on the jigs ups 
While in this position all of the down-hand si 
welding them overhead afte: 
ions were set right side up on the ship. Vert 


in preassemblies were, with few exceptions, wel 
the units were still on the jigs. The balance of 
ing on each section was leit to be completed 
sections were set in place and fitted to the rest « 
By this procedure, the amount of slow, expe 

head welding was kept to a minimum 


Welding Precedures 


Figures 10 to 18 show the progress of the cor 
from the laying of the keel to the launching 
idea of the methods used can be had by exami: 
VICws. 

The welding procedures for the various part 
ship were worked out and sketches were made 
the joints to be welded in a given section. By 
numbers placed on the joints, the sequence ol 
was clearly indicated. The joint marked 1 wa 
first, the one marked 2 was welded second, 
numerical order. In the early days of the fi 
ships which were built on a comparatively slow s 
it was possible to follow a rather conventional pt 
Che 30- x 24-ft. bottom sections were laid on a 
berth and welded together. The keel beams 


NOVEMBER 


| 


DVEMBER 


Fig. 16—Aft End of Main Deck, Deck House and Pilot House. 

Anti-aircraft Gun Emplacements Are Very Much in Evidence. 

Several Other Ships at Various Stages of Construction Appear 
in the Background 


eer 
% 
; 
ee 


Fig. 17 is Picture Wa 
velde together, then tacked t Lie ) | 
el was then welded to the bottom, starting 
VOTKI iorwarda The ( wel VCT¢ DACK 
d, were ll weld: 1 toot re lengt! 
t the ship. The welding on each side ot 
early even to prevent drav the keel 
ot lime Che center co Ipartment Dbulkhe 
t up al 1 welded to the bottom, starts t the 
ba steppin outboard The |] ( 
re then welded together and to the bott l 
it midship and working forward a1 ult I] 
ec] supporting structural work was the 
tocethet id to the side box sections with the 
f re g from the middle of the ship both 
ut. Then the preassembled lower bow and 
tern sections were welded to 
eir respective ends which completed 
up to the third deck level. 
d deck to main deck box sec 
in deck sections were 
then welded together and to the third P 
tarting at midship and working 
val it. After this, the upper 
d stern sections were welded, “ 
plete the bulk of the hull weld OR le 
to the main deck level This 
ire W considered good and 
ly safe, but too slow to satisfv —S—_—- 
emands for the delivery of LST's a oe 
ter and faster rates. 
eryone familiar with steel fitting 
ws that considerable force is — toe 
ly used ingfitting. They have 
een tack welds break in completely —iaiinn 


itted joints when too much force is Fig 
used im fitting nearby seams The 


18—LST 1150. 
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reason for the failure of the tack welds 1 vious More 
stresses were being set up in the structure by the use of 
force in fitting than the tack welds could carry, so the 
tacks broke. So far as residual str ‘ ire concerned, 
there is no cause to worry because the tack welds art 
expected to develop only a small percentage of the ultimate 
strength of the completely welded joint he usual pro 
cedure is to refit the seam, making mall adjustment in 
the dimensions between the parts if necessary and 
retack it making the tacks a little heavier ikewise 
everyone has seen buckles appear in plate ar und 
bows come into structural members while fitting 1s 
progress and before the welding is even started Sines 
the welding had not been started, these deformities could 
not be the result of welding stress« Phe nust be the 
result of fitting stresses. Such deformities are usually 
easily corrected by cutting open all or part f nearby 
joints, adjusting dimensions act these ints until 
the buckle or bow disappears, and retacking those 
joints 

Because of the urgent need for spee it W decided 
to deviate from the practice of completing the welding in 
each section before starting the welding in the adjoimins 
section, as that practice set lin { er of 
welders that could work on a given shi { ' irticular 
tim After the bottom, kee nd e! wert 
welded, the crews assigned to lower wing boxes, third 
leck sections and lower bows and ed t 
the ship Each crew imn ediati the 
vel 11 ular] h the 
1d101 ect hac ot bee 

below he thu cle 

ed the il ( 

their re I 
re weld lip W 
\ I ed t 

‘ coul 

ur resi 

Lhe 
t 

T 

ere t] re 
* 
‘ 
~ 


After Launching 
Complete 


Waterborne 


: | 
va 
first 
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: a very few instances, tacks were broken or deformation 

resulted. This usually necessitated some readjustment of 

4 joint dimensions before retacking. In some cases it was 
necessary to cut loose seams already welded to relieve 
the stresses causing buckles in the plate or bows in struc 

tural members. The welding sequence of course was 

a immediately changed to avoid a recurrence of the diffi 
culty. 


5 Cold Weather Welding 


3 It 1s generally agreed that welding during cold weather 
is not desirable The dange r of cracks occurring in the 
plate or in the welds is considerably greater. Here again, 
: in the interest of speed, it was decided to deviate from 
eae the generally accepted good practice of stopping the weld- 

3 ing at low atmospheric temperatures. At first, welding 
was stopped at 10° F. Then it was decided to continue 
eS down to zero. Last winter the lower limit was removed 
f and the ability of the welders to endure the cold deter 
mined the temperature at which welding stopped. The 
result was, the welding continued on days when the 
temperature went to 12 and 14” below zero, but stopped 
on one day when it went to 16° below the zero mark 
When the temperature was below freezing, local pre 
‘ heating at the starting point was customary, bringing the 
if temperature of the steel up to something above 32”, after 
which the heat of welding was depended upon to preheat 
the steel immediately ahead of the arc. An exception 
was made in the welding of the main and auxiliary engin« 
bases and skegs. General preheating and the continuous 
application of heat to keep the steel well above freezing 
S was found necessary, because of the thicker steel to be 


welded and the greater rigidity of these parts. It wa 


found desirable to preheat armor plate to 10 
or until it felt warm to the bare hand 

Cracks from welding in cold weather were ey 
ind were constantly watched for. Surprisingly fi 
liscovered. All were short and none was of seri 
It was observed that most of them 
in the plate close to heavy welds which were th: 
{ either poor design or of the welder putting on « 
weld metal. It was further observed that abo 
of the cracks were discovered within 48 hr. 
welding in the vicinity of the crack had been co 
\bout 99%, were discovered within the first wee] 
t them were found within from 4 to 6 wk 
if we assume no more were discovered after th 
leit the yard. No cracks in any of the ships | 
Seneca have ever been reported to the company, 
issumption seems to be reasonable. There is no y 
determining exactly how much time elapsed 
iny actual break and its discovery, unless ther 
report which was heard. Very few were ever 
Cherefore, it seems reasonable to assume that 
the cracks in the ships occurred within 
iS hr., that 99%, occurred within less thar 
that all of them occurred within 
hese observations might be used as evidence to 
the theory that residual stresses in steel structur 
partially relieved in time at temperatures 
usual atmospheric temperature range 

In conclusion, the success of the shipbuilding 
it Seneca can be judged by the fact that th 
iwarded its first Army-Navy “E’’ on May 22 
which time 9 ships had been delivered, and has r 

additional star for the pennant every 6 mo 
work was completed by the 
last LS] 


ef juence. 


iiter 


a period 
than 


and less tha 


withi 


delivery of th 


Determination of Labor Costs in 


Arc Welding 


By J. L. Cahill 


ECAUSE 


means 


of the increased use of arc welding as 
of fabrication, considerable attention has 
been recently focused on the economics of its ap 


1 


plication and this necessarily involves the actual labor 
cost of deposition. Several methods have been employed 
; for estimating this cost but so far as is known to thi 
rs writer, none of these methods provides more than ar 
approximate estimate. The chief difficulty in obtaining 
more accurate determination of costs lies in the fact that 
several variables enter into such calculations and it is 
‘ extremely difficult to establish an inter-relationship 
between these variables. 
; The variables include (a) weld size, 
3 size and application, (c) 
operation factor. 
Obviously, the weld size is a determining factor as 11 
represents the amount of work ‘fone. Basically there ar« 
two types of welds, namely, fillets and grooves. Mathe 


b) electrode type, 


matically the weight of metal deposited in either type of 


* The views expressed in this article are those of the author and are 
necessarily representative of the Navy Dept 
T U.S. Navy Yard, Brooklyn, N 4 


basic labor cost and (d) the 


veld is a function of the cross-sectioned are 
uch, may be readily calculated. 

Table | indicates this calculated weight per 
llet welds of various sizes. Figure 1 was pret 
show the deposit weight per foot of groove 
ious combinations of plate thickness, root 
ind included angles This chart, of course, 
nlicable to double bevel jomt designs. Simi 
can be easily prepared for other less common | 


joints if desired. 


The quantity of electrodes required for any 

weight. For most wor! 
the posit 
ictual quantity of electrodes 
weight deposited. 


function of 
E6010 electrodes 
that the 
times the 
The de posit rate 1s directly dependent on the 
type of electrode employed as well as the operaui! 
ditions under which these electrodes are used. 
tion data should be determined by, the indi 
fabricator under actual service conditiors. For al 
tical purposes, this deposition rate test is merely 
study of production work. The 


the deposit 
elhiciency 18 90 


required 


use of ele i! 
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WEIGHT OF REINFORCEMENT=0.2/3(Q+ 2T TAN.&4/2) 
WEIGHT OF DEPOSITED WELD METAL: 3.408(0T+T TANS /2) 


TOTAL WEIGHT (#/FT.)OF DEPOSIT INCLUDING REINFORCEMENT 


RED PER FOOT= 
LBS. ELECTRODES REQUIRED PER FOOT=TOTAL WTAT 


0.555 
X- 

72" | 3/8" | ve" | v4" | |5/s2"| | 1 [20° [ 30° [40° [45° | 50° [30° 
Ow .2617| 31986 | 2665) |-21314 |.15992 | .13313 |.10595 | 3/16" 0524206308) 07267 | 0626309309) |. 
53250] .39965] 33276 |.26630 19980) 16653 |.13287 jos rad 970%] OBS4! |10074 | 11042 |.13240 | 148 6453)/.31950| 
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uns | |.87862| 73216 |-58597 43938) 36624) 29236 5/8" 39BO).21017 |. 35413 |.47 78a! 0387 
a 3005} 03865 69230) 51912 | 3/4” |.19562 27453 0442 |49578| 522 7/2. | 
hs 5796/1316 | |.90530|.67896| 56595 |.45220/ |" 50483) 2 3.834 
51782 75871 |.63241|.50536| 1'/8 217 |.8449 thoersel.26 51109 }74427 [2.234062 76K 479316 
122365) 39776 |1.11830 55687| | Ya" 137 | 
3513 99863) 83212 | 1/2" 778415 1013073774 | 


Fig. 1 


DEPOSIT RATE #/HR 


WEIGHT DEPOSITED /FT in 
5 2 2.5 3 3.5 4 45 © 2 2 40™45 ? 

5 SPEED FT. /HR 

4 LABOR COST / 
90 AO’ 6c 4540 3 2.5 7.0 9 & 4 ] 
ne — 
LABOR COST S/FT. AT 100% OPERATION 
j 
7.0 30 484 3 ‘ 
ACTUAL LABOR COST 
90. 80.70. 50.45.40 35 25 20 0 90 8.0 7 50454 
~\ 
OPERATJON FACTOR (%) 
is 20 25 30 45 40 4° S< 5 
NOMOGRAPH OF WELDING COSTS 
Fig. 2 
] 
1945 WELDING COSTS 1061 


% 
> 
J 
al 
4 
j ¥ 
Ls 2.0 2.5 3 4 ‘ 
‘ \ 
LE 
F 
; 


operated timing equipment is imperative to minimize 
possibility of errors. A simple means of accomplish 
ing this is to utilize the voltage drop in one side of the 
welding circuit to energize a small bell transformer which 
then operates as a switch in the feeder supply of a self 
starting electric clock with sweep second hand. This 
results in clock operation only when are is operating 
Representative values of deposition test results are 
shown in Table 2 

The operation factor which is the ratio between the 
actual arc operating time and the total elapsed time may 
be readily determined by use of the above system. This 
factor obviously is influenced by the production setup, 
equipment, operator and several other variables. In 
shipyard work this factor varies between 15 and 30% 
For shop work where positioners are 
run as high as 50%, or more. 


ivailable it may 


Table 1—Weight per Foot—Fillet Welds 


Fillet Size, In Weight (Lb. /Ft 
) 
4 ) 1065 
0. 1660 
0, 23 OF 
0. 
l/s 0.426 
5 1) 666 
4 O50 
1 1.704 
The weight of electrodes required per foot—1.8 t 
of deposit per foot Che value 1.8 is based on ar 
efficiency of 55!/.°7, which in turn breaks down to 14.7 tub lo 
and 35‘ patter lo 


The basic labor cost is self-« xplan itory and may tu 
clude overhead charges. 

[he various factors influencing cost of operation 
have been grouped together in the nomograph of Fig. 2 
By using this nomograph as shown in attached examples, 
the actual labor cost of any welding job can be readily 
determined provided the following are known: (ca) the 
electrode deposit rate, (b) the size of the weld to be made, 
c) the basic labor cost per hour and (d) the operation 
factor. 

Rate of deposition tests, which are re latively simple to 
run, provide the information under (a) and (d). The data 
of Fig and Table 1 serve as a source for (b) and (c) is 
readily available from production figures. 

It is hoped that the nomograph shown will prove of 
value to engineers who have too long had to approximate 
estimates of weld costs because of difficulties experienc ed 
in correlation of the several variables which make up 
such costs. 


Example of of Chart- Groove Welds Solid Line 


, Fig. 2): 
lo determine the actual labor cost of depositing 1 ft 
of weld in a single vee groove of 1'/» in. thickness with 
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20” included angle and in. root opening 
25-20 electrodes with an operation factor 
Labor cost is $1.25 per hour: 


\) The deposit rate for the electrode is 4.409 1) 
see Table 2). 

B) For the total weight deposited per foot 
Fig. 1. Run down column ‘‘T”’ to 11/5", acro 

a’’ to 20°. Read 1.46472 Run back act 
a’ to 1/5”. Read 2.6625. Add 1.46472 
1.15 Ib./ft. of deposit. 

C) Using nomograph draw line betwee: 
scale (1) through 413 on scale (2). The point 
section of this line with scale (3) is the speed 
Chis pomt is 107. 

1) Draw line between 107 on scale (3) a: 
scale (4). The point of intersection of this line w 
5) 1s the labor cost per foot at 100% operatior 
point is 118. 

FE Draw line between 118 on seale (5) and 
scale (7 Where this line intersects scale (| 
ictual labor cost per foot of this job, namely, $ 

Ff) The weight of electrodes required per foot for 
this job is 1.8 X 4.13 = 7.44 Ib 


Example of Use of Chart—Fillet Welds Broken Line 


To determine the actual labor cost of depositi y ft 
of */y,-in. fillet weld made with */,.-in. E6010 electrodes 
it a labor cost of $1.25 per hour with 30° 
factor 

Table 2—Minimum Deposition Rates—Lb. ‘Hr 
100°7, Arc Time 
trod 
Qy | het 1] } 
75 9 60 
7 
1 65 65 
} Aa) 


\ Che deposit rate tor the electrode in qui 
1 1.30 Ib./hr. (see Table ? 

B he total weight deposited per foot 
fillet 0.166 Ib. 

C) Using nomograph draw line betweet 
scale (1) through 166 on seale (2) Che poimt 


section of this line with scale (3) is the speed of wel 
point is 20.2, 

1D) Draw line between 202 on scale (3 

e (4). The point of intersection of this line 

») 1s the labor cost per foot at 100% operatior 
point is $0.0618. 

I) Draw line between 618 9n scale (5) and 
Where this line intersects scale (6 
ictual labor cost per foot of this job, namely, $ 

F) The weight of electrodes required pet 
his job is 1.8 &* 9.166 


scale (7). 


0.2988 or approximate] 
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BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting for continued 


improvements and economies in telephone service 


TINY GIANT WITH A HISTORY 


Long before the war. the men who design your Be 


Telephon “ystem wert lo KIT tor an ¢ ectron tubs 


with frequency capabilities never before attained 


With it. they could transmit wide bands of 


phone messages — several hundred of them — simul 
taneously through coaxial cable—economically. and 


ove! long distances. 


They developed a tubs | et a new standard i 
broad-band, high-frequ: ney al Li fie minut 
that its electrode systen had to be pected under 

magnifying glass, the tube could amplify either th: 


voices of 480 people talking at 


patterns of television. Long-distance, broad-ban 


transmission became a comn 


When war can 


al iplifier in certa 


the war. Besides producing OAKS: in large qu 
ties, the Western Electri nded to emerget 
needs of the Army and Na 
specili if and product 
manufacturers. of whor it least 


} 
luction (in every battle t helpe 


ships and planes to bring in 


Developi electron tubes of revolutionary desi 


has been the steady job of Bell Laboratories 


tists ever since they devised the fi p 
hirt \ iva \ w 


phone amy lifier over t 


like the GAK5 will help speed the living pictures o 


television. as well as hundreds of tel ! 


aly over the 


versations simullaneousty 


highways of the Bell Peleph e Sy 


2 iy 
eee 3 
1] 
| 
ercial reality. : 
ie 
+ 
~ 
. 
— 
orev AK5 one of the reat litth tubes of 
\ 
i! 
ity 
| 
it's % 
~* 
} 
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—THE 
: AMERICAN WELDING SOCIETY 
ACTIVITIES RELATED EVENTS 


TWENTY-SIXTH ANNUAL MEETING 
; AMERICAN WELDING SOCIETY 


The 26th Annual Meeting of the AMERI 
CAN WELDING SocheETY was held in New 
York at the Hotel Pennsylvania on Octo 
ber 18th. In order to comply with re- 
tricted travel regulations, the meeting 
Was COT ic to lay 

The Meeting opened at 0:30 A.M. with 


a brief address by President A. C. Weigel 


publis! ] re in this JOURNAL, and 
‘ ords of welcome by Chairman E. \ 
David rhe first hour was given over to 
J t he Presentatior f M il 1 Pri 
including the Samuel Wylie Miller Mem 
rial M il Gold Medal and 
3 ie RWMA ‘| P Brief descrip 
tion of the winners of these awards is 
given elsewhere in this issu rhree 
Honorary Membership Certificates wer 
presented to M I D.S Jacobus, J H. 
Deppeler and H. C. Boardman. These 
vere prt ted, respectively, by Mess 
a Walter Samans, C. H. Jennings and Wen 
dell F. He 
a Phe only technical feature of the entir: 
es prograt was the Presentation of the 
Adams Lecture by Dr. Samuel L. Hoyt 
on the ibject of Selection of Steel for 
Welding This was an outstanding ad 
lre enjoyed by ill. 
i Luncheon was provided for the n 
¥ bers of the Soci y and in th ifternoor 
ut 2 P M. there gula | Irie 
leeting which was o d by P ident 
Weigel. High-sp the year 
wctiviti vere presented by President A 
4 C. Weigel, Secretary M. M. Kelly and 
lreasu O. B. J. Fraser H. O. Hill, 


Chairman of the Technical 
Committee and Dr. C. A. Adams, Chair 
; man of the Welding Research Council 
2 Below is given an Amendment to the 
mstitution of the A.W.S 


( which was 
offered by the Board of Dtrectors for the 


\ 


onsideration of the membership. In 
xplanation of this Amendment, H. M 


Priest, Chairman of the By-Laws Con 
i mitter pointed out that it was the opinion 
f the tyv-Laws Committee, that this 
Article belongs in the By-Laws rather 
than in the Constitutio1 The Article 
J in question reads 
Upon the written request of ten or 
; more members with full rights of member 
I hip stating specific reasons therejn, any 


- mber classifying under Section 2, 
Se Article 1 of the By-Law 
mended for expulsion by the 
Directors. If, at 
vecial meeting of the Board of Director 
it is decided that there is or are presented 


asons for such ex 


may be recom 
Board of 


a regular meeting or 


ulficient reason ofr rt 


: 

= 


pulsion, the 
cused of the 


mailing a communication to the address 


Board shall notify the ac 
charges against him, by 


of the accused as it appears in the records 
of the AMERICAN WELDING SOCIETY He 
hall then have the right to present a 
written defense, and to appear for trial, 
in person or by duly authorized repr: 
tative before a meeting of the Board 
, of which meeting he shall be 


otified at least thirty days in advancs 
rt | than two months after such a 
ting, the Board of Directors shall 


ially consider the case, and if in thx 


opinion of the Board of Directors th 
irs hav ween sustained, the accused 
iy be pelled or suspended for such a 
veriod as the Board may determine, or hi 
ay be permitted to resign 
Upon motion this Amendment was % 


inanimously adopted. 
Mr. David Arnott then presented th 


report of the Nominat:ng Committee for 


the election of New Cflicers Dr. Wen 


Harry C. Boardman 


present the Past-Pr« 


retiring President A. C. Weigel Phe 


‘nadjour 


meeting of the Board of Directo: 1] 


was held at 3 P.M. for the approval o mp | 
ciety membershi include 

Somumit te ippointments h will be 5 

ublished in an early issue of THE Wet! 


The n ip of the Socn ; 
ica yi A 
vited to participa t 25th A 1\ , 
itional Resea 
iry \ br itio ol Tou 
of Er 1 
é Sectior \ brief account 
i HH »a 
this gala o ion 1s given 1 ! 
Piand Sigma P1 
Activiti 
ir. Boardma vas bo i 
Ill., April 20, He 
degr from the University 
1 | C_E. from thi i 
AMERICAN WELDING SOCIETY ELECTS Oli onorary 
H. C. BOARDMAN TO HONORARY he jouth Makota ate 
MEMBERSHIP from 1 to 1916 he was a di 
the Chicago Bridge and Iron 
H. C. Boardman was presented with a ing the Army as a private in 
certificate of honorary membership at | lischarged in 1919 as a major 
Annual Meeting of the AMERICAN WEL! irtillery. From 1919 to 19221 
ING SocretTy held in the Hotel Pennsy automobile tire and accessory 
vania, New York City, Oct. 18th Kansas City, Mo.; from 1922 
Mr. Boardman is research engineer fo ng r and supe lent 
the Chicago Bridge and Iron Co., Chicago tion for the Int itional 
Ill ind is a past-president of the Amer igo, Ill ron 
CAN WELDING SOCIETY In addition, he 1 rved as an instructor in civil 
vice-chairman of the Welding Resear it the University of Illinois 
Council of the Engineering Foundatio took the position which he now 
chairman of the University Research Cor He is the author of mat 
mittee, A.W.S.; member of the Handbook irticl published Variou 


member of the Boilet nd of the Handbook on Ar« 


American Society of Versin 


Committee, A.W.S 
Code Committee, 
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dell F. Hess, the incoming President, wa 
escorted to the platform. His first busi 
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How To Cut Manufacturing Costs 
On Small Parts— 


Join by Resistance Welding on 
Inexpensive Production Machines. 


Various sizes of precision Taylor-Winfield Bench Welders available in weld 
speeds from 10 to 200 spot welds per minute with transformer capacities from 
5 10 30 KVA. Foot or air operated types using AC or stored energy controls 
Used for rasistance welding small parts cf alloy steels, copper alloys, nickel 
aluminum, magnesium, as well as for such materials as molybdenum, tungsten, 
tantalum, Invar, and stainless steel. 


Even the most inexperienced operators can join 
parts by the thousands — day after day. Setting up 
these compact and simple Bench Welders for pro- 
duction runs requires only a few minutes. 

Today, thousands of these foot or air operated 
bench welders are now in production service as a 
production tool. They join solid or stranded wires, 
small studs to flat surfaces, and thin sheets or other 
shapes faster and better than any other method. 

For simple joining, Taylor-Winfield equips bench 
welders with a mechanical type of contactor. For 
precision welding, Taylor-Winfield furnishes elec- 


tronic controls. Taylor-Winfield engineers will fe 
recommend the best type for your work. be 

Call or write Taylor-Winfield for profitable data 
on these rugged, precise, compact, and cost-cutting 
Bench Welders... full information contained in rat 
Aa. 
the new easy-to-read Taylor-Winfield catalog. ps 


ADVERTISING 


The Taylor-Winfield Corporation 
Warren, Ohio 


Send me a personal copy of your new catalog 


Name 


Address 


City State 


Company | 
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DAVID SCHENCK JACOBUS MADE CIETY which prepared the 1938 and 1949 
HONORARY MEMBER editions of its Welding Handbook. The 
Rules for marine boilers and piping bea; 
Perhaps one of the best ways to describe the imprint of his mind 
F Dr. Jacobus, who was honored on Oct. 18th Again, we quote Dr. Boardman « 
by the AMERICAN WELDING Socrety with occasion of the Miller Meda! Award 
of Honorary Membership, is to quote the “In the engineering world at larg 
5. opening paragraph of the presentation of wherein he is recognized as a giant € 
a3 the 1942 Miller Medal Award to him by field of steam engineering, there stands out 
pe Dr. H. C. Boardman ubove all of his other great servi 
Che medalist this vear is ricl ‘ ervice as a member of the A 
perience, deeds, wisdom and character Boiler Code Committee which, be g 
He is a scholar, educator and author of when all pressure vessels were rivet 
note, great engineer and true gentlemar been continuous through the bare el 
“3 His achi vements hav not been of the era and into the coated electrods 
sensational type, but have resulted fror now when practically all pressur 
: # teady, patient effort—sometimes in tl ire welded. He became chairman 
“" face of much discouragement and opposi In a very real sense the A.S.M.] 
é tion Code, which is the pressure vessel | 
. Dr. Jacobus was born in Ridgefield, the world, is a monument to him be 
N. J., Jan. 20, 1862. He graduated from o much of him is init. Probably no other 
t Stevens Institute of Technology in 1884 single document has so advanced thi 
For 22 years following his graduation, he of welding.” 
taught at Stevens and became Professor of He now serves as Honorary Chair 
me Experimental Mechanics and Engineering the Boiler Code Committee Some addi- 
Phys He received a degree of Doctor of tional facts concerning Dr. Jacobus are 
Engineering in 1906. That was the year he Made a number of tests on acetylen 
is joined the Babcock and Wilcox Co. with which began when calcium carbic 
ry, which organization he remained until his first available. 
retirement in 1941. David S. Jacobus In 1896 exhibited oxyhydroger 
£ He has been president of three national pipe using oxygen and acetylen 
ei technical societies—The American Society Franklin Institute in Philadelphia. 
+" of Refrigerating Engineers, the American National Modern Pioneer by the National An interesting account of the deve 
Society of Mechanical Engineers and the Association of Manufacturers in 1940 ment of Codes for Welded Pre 
: AMERICAN WELDING SOCIETY Dr. Jacobus served the Socrety in many sels in which he was a leader is found ir 
He was awarded the Morehead Medal in ways, but he will long be remembered as irticle by Dr. Jacobus on thi e 
E 1935 by the International Acetylent Chairman of the Welding Handbook Con the October 1940 issue of THE WELD! 
Association Dr. Jacobus was selected as mittee of the AMERICAN WELDING Si JOURNAI 
| WELDING OPERATIONS 
LIKE A TRAFFIC LIGHT? 
@® You can eliminate costly “Stop-Go, Stop-Go” operations in you 
shop by installing the RegO Manifold designed for your requirements. 
; You not only gain the advantage of uninterrupted operations, but also 
save valuable production space and eliminate hazards, time and 
‘ trouble caused by wheeling full and empty clinders 
through a busy department. 
Learn about a// the advantages you can get with RegO Manifolds 
... there’s no obligation . . . write today: 
EG / Sy, 
a 4241 Peterson Ave. . Chicago 30, Ill. 
Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 
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Weld tensile strengths of 50,000 

to 60,000 p.s.i. achieved with SMITH- 

way-developed, paper-coated electrodes made it possible, 
in 1918, to weld longitudinally automotive rear-axlk 
housings—a tremendous step forward in the relatively 
primitive art of welding. 


Never-ending welding research in A. O. Smith laboratories and 
plants makes possible today the welding of 16 forging units to 
build up this 28-ft. Diesel crankshaft—saving up to 50,000 Ibs, 


of excess forging metal. 


. ..@ Complete Line of ' Prior to World War I, we Iding electrodes were imported from 
\ England. When war brought shipping restrictions, A. O. Smith 
SMiTHway A. C. Welders ' chemists and metallurgists developed a new and radically improved 
' type of shielded arc electrode. They coated the bare wire with 
' paper... produced welds of high ductility with tensile strength 
The expanded line 4 equal to that of rolled steel plate. 

Wilders The SMITHway welding research and development that began 
three new models ' in 1917 have never ended. They continue today in A. O. Smith labo- 
of 150-, 200-, and ' ratories...and in A. O. Smith plants, where more than 420,000 
250-ampere capac- ; SMITHway Electrodes are used in actual production every day. 

ity, in addition to Millions more are used by other manufacturers. 


axe y For detailed specifications on SMITHway Certified Electrodes 
Models of 300-, 


Te | nd tort SN - 
400-, and 500-am- and their application to specific welding jobs, send he SMITH 
way Welding Catalog. 


SMITHway WELDING ELECTRODES 
Mild Steel...High Tensile...Stainless Steel 


pere capacity. 
Write for complete 
specifications and 
prices. 


NEW YORK 17 PITTSGURGH 19 © CHICAGO 4 * TULSA 3 
HOUSTON 2 * DALAS TI © LOS ANGELES 14 ©* SEATTLE 1 


INTERNATIONAL DIVISION: MILWAUKEE 1 «© ts Cowede: JOHN INGLIS CO., LIMITED 
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i AMERICAN WELDING SOCIETY GIVES atin and on its applications. In the rail 
DOUBLE HONOR TO J. H. DEPPELER ete way field he developed the use of 
mit weld for joining rails and, wit} 
At its Annual Meeting held Oct. 18th, in Ad of E. M. T. Ryder, adapted th: 
the Hotel Pennsylvania the members of J : be used on rails under traffic. Th . 
the AMERICAN WELDING SOCIETY con ff has been extended to use in the steam rai. 
ferred honorary membership on J. H ais way field. Important applicatior ster Sit 
Deppeler, who was also the recipient of the mills and in marine construction al 
Samuel Wylie Miller Memorial Medal for , been directed by Mr. Deppeler 
the year 1944. The Miller Medal is a~ 
awarded annually to the person who, in We. 
the judgment of the Socretry’s Board of PRESENTATION TO JOHN H. DEPPELER 
Awards, is most deserving to receive it be- OF THE SAMUEL WYLIE MILLER 
cause of conspicuous contributions made MEMORIAL AWARD 
to the advancement of the welding and 
cutting of metals. “ By H. C. Boardman 
Mr. Deppeler is chief engineer of thi 
Metal & Thermit Corp., New York, and Each year the AMERICAN \V a 
was the second president of the AMERICAN ee Society donates a medal to com is 
WELDING Society in 1920-21. He has eg is. og Samuel Wylie Miller, his chara 
been a member of the Board of Directorsof , ' 7  ihalias services to welding, and especially hi % 
the Society since that time. He was made to the Socrety in its formative yea: 
: chairman of the AMERICAN WELDING So- - ss The recipient of this medal is chi 
.: CIETY’s Filler Metal Committee in 1935 John H. Deppeler the Board of Awards as most desi U 
and is serving as chairman of the joint the honor because of conspi pl 
A.W.S.-American Society for Metals Com Alloys Committee of the Welding Re tributions to the advance of tl 
: mittee on Filler Metal. He is also a mem- search Council. and art of welding or cutting metal 
y ber of the Welding Society’s Technical Mr. Deppeler has been connected with This year’s Medalist is well k 
Activities Committee, the Committee on the Metal & Thermit Corp., or its prede engineering and welding circles 
Safety Recommendations, the Committee cessor—The Goldschmidt Thermit Co Since 1912 he has been connected wit ? S| 
By on Definitions and Chart, The Committee since 1912. He was superintendent of the the Metal & Thermit Corp. or it 
on Welding in Marine Construction, the Jersey City, N. J., plant for many years cessor—the Goldschmidt Ther: 
he. Aircraft Welding Committee and the Sub and then became chief engineer for the For several years he was superint 
committee of the Committee on Standard company. During this time he was very the Jersey City, N. J., plant, 
Qualification Procedures. He is currently prominent in developing the Thermit became Chief Engineer, which p 
serving on the Battelle Program of th welding process to its present state and still holds. 
Weldability Committce and the Nickel took out many patents on its development His was a prominent part i 
E A TO YO eee @ 
d @ The “Sight Feed” principle, which is found on all portable Sight he Bab ote le 
Feed Acetylene Generators, is a mighty important feature if you are a Hi Bab ae Hie 
When you start a welding job you can tell at a glance whether or : it buse are i. 
not you will have enough acetylene to finish it. You never need to stop : it ie: aye ae ¢! 
and refill your generator or to change acetylene cylinders in the middle i fis: cee pee 
of a job. (Incidentally, that hopper is made of Pyrex, reinforced with Bobus p'reore bgt 
cure 
a heavy steel screen.) 
: A Sight Feed Acetylene Generator will furnish you with acetylene 


at about one-third of the cost of “bottled” acetylene. If you do any 
welding, you can’t afford NOT to have a Sight Feed Generator. 


Contact your jobber, or... 


THE SIGHT FEED GENERATOR COMPANY. RICHMOND, INDIANA 
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Kodak Transfax Process 


reproduces working drawings directly off 


Using an ordinary spray gun, coat the tem- - 2 
| plate material with Kodak Transfax Primer... metal in 5 swift STEPS .++ 3 
? Spray with quick-drying Place the original drawing 4 Rinse, first with weak am- 5 After spraying on an over-coat of Transfax 
lranstax Spray, for a in contact with the sensi monia solution, then witl Primer, your reproduction is ready—in 8 
sitive surface that tized surface...exposetoare water ind there’s your minutes—for fabrication: and will withstand 
luces any drawing... or mercury vapor! light. drawing on metal. bending punching and flame-« utting. 


Bees 


of industry's most revolutionary time and labor 
savers—rapid, accurate, economical—the Kodak Trans- 
lax Process takes hours less than laborious scribing .. . pre- 
pares templates for fabrication in as little as 8 minutes. 
Easy to install, the Kodak Transfax Process calls for no 


priorities 


...no scarce equipment ... no special training of 
workers ,.. is handled in ordinary light with a spray gun and 
awater hose. Five simple steps—simple even for beginners 
complete the process in a jiffy. 

Efficient, economical, the Kodak Transfax Process speeds 
production in many ways—where layouts are complex 
Where instructions must go on templates . . . where multiple 
reproductions are needed. For full information write: East- 


man Kodak Company, Rochester 4, N. Y. 


ANOTHER METHOD: Reprodus ing reproduction is identical in size with 
working drawings directly on ten the original drawi In the | ec- 
plate material, the Kodak Linagraph tion method, variation in scale is p 
semploys light-sensitive Kodak sible... valuable 
Linas ph Transfer Paper—laminated perimental models. With either 


* making ol ex- 


the template sheet —permits “‘print- method, reproduction is photographi- 
he layout by either contact or cally accurate and complete; and time 
ection. In the contact method, and money are saved, 


W 
‘ 
> 
: 
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: He is a true gentleman and diplomat 
; and engineer of men as well as of materials 
and forces. Time after time, without ever 
raising his voice or losing his poise, he has 
demonstrated his ability to get action out 
“ of large committees, representing many 
conflicting views. 
In the name of the AMERICAN WELDING 
Socrery and its Board of Awards, and in 
recognition of your contributions to the 
science and art of welding and cutting, | 
confer upon you, John H. Deppeler, the 
Samuel Wylie Miller Memorial . Medal, 
‘ and the Certificate of Award. 
LINCOLN MEDAL AWARDED TO 
the Thermit-welding process. Many pat a Mr. Bibber was born in Portla 
ents related to it are in his name. He Leon C. Bibber, welding engineer for th« Nov. 2, 1893. He was graduated 
adapted the process to the joining of street Carnegie-Illinois Steel Corp., received thi University of Michigan with th 
railway rails and, working with M1: year’s award of the Lincoln Gold Medal tachelor of Naval Architectur 
E. M. T. Ryder, to their welding while ind Certificate at the Annual Meeting of and received the degree of } 
under traffic rhe method has been ap the AMERICAN WELDING Society held Oct Science in Engineering in 191 
plied to the steam railway field also, and 18th in the Hotel Pennsylvania, >} For a imber Of yeat 
has found many applications in steel mills York. This annually awarded and valued worked at the plant of thi 
and marine construction, many of them prize is given to the author or authors of Shipbuilding and Drydock Cx 
under his direction. the paper published in THE WELD! News, Va., in various capacit1 
In 1920-21 he was the second president JOURNAL which 1n the judgment of a boar there, began his inter 
of the AMERICAN WELDING SOCIETY, and of awards represents the greatest original 1929 he accepted the positi 
since then has served continuously on thi contribution to the advancement and us¢ Welding Engineer for the Bu 
y Board of Directors. In 1935 he becar f welding. J. F. Lincoln, president of the truction and Repair of the | 
: chairman of the A.W.S. Filler Metal Con Lincoln Electric Co., Cleveland, Ohio, i Navy Department in Wa 
. mittee, and is now chairman of the joint the donor of the prize which was given thi In 1936 he became Welding I 
A.W.S.-A.S.T.M. Committee on Filler year for the paper entitled, ‘‘Tensile Pro the Carnegie-LIllinois Steel 
Metal—a post which he is eminently erties of Heavy Longitudinally Welded burgh, Pa. From that dat 
qualified to fill. He is also a member of Plate Specimens Simulating Deck and he has be n concern d with pr 
many other technical committe of the Shell Toit ’ which appear 1in the April weldability of various typ I 
SOCIETY, and is active in the work of the 1945 issue of the AMERICAN WELDING the applications of thos 
Bi Welding Research Council Society's WELD! JOURNA products in industry 


IN THE RED DRUM 


EFFICIENT 


ECONOMICAL 


DEPENDABLE 


FOR WELDING and 
‘ Use National Carbide in the Red Drum 

Write us for information as to nearest available stock. | 
| 60 E. 42nd St NATIONAL CARBIDE CORPORATION New York, N.Y. | 
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Leon C. Bibber 


Mr. bibber is the author of numerou 


hnical papers which have been prepa 


for presentation before various technical 


He has 
technical com 


Lies. 


mittees of the AMERICA 


WELDING Society of which he is a member 
and, at present, he is serving as chairman 
of the Committee on Symbols. He also 
holds memberships in the Society of Naval 


Architects and Marine Engineers, the An 


erican Society for Testing Materials, th 


American Society for Metal 
erican Iron 


and the At 


and Steel Institute 


Best for AC General Purpose 


DUCTONE 


(E6011 AND E6013) 


served on many of th: 


RESISTANCE WELDING PRIZE PAPERS ‘ae 


In order to stimulate t 
high-type papers for Tu 


NAL, the Resistance Welding 


he preparation of 


Metallu 


WELDING JOUR lished 


Manufactur 


arrett for his paper o1 


Welding of Alloy Steels—Physix 


rgical Characteristi 


in the January 1945 Supp! 


of THE WELDING JOURNAI! 
ers Association, has offered four priz 
totaling $1000, to be awarded by a Con Honorable Mention 
mittee on Awards of the AMERICAN WELD gies 
rl H. W. Brown for his paper 
ING SOCIETY awards were mace 
' Spot Welding of 0.0375-In. Alu 
OLLOW 9) 
Low-Carbon Steel,” publish 
S900 Prize for the best iper inating mber 1944 lement 
\ ELDING OURN 
from an Industrial Sou W tl velo JOURNAL 
major portion of the c utter EK. M. Callender for his pay 
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FEDERAL RADIAL PROJEC- 
TION WELDER illustrates how 


odd shaped stampings of all 
kinds can be assembled with 
great econon nd speed, | 
npieti é jia 
et com fir is 
veld if once, ten 
sex a 
n 


VERSATILE MODERN 
PRODUCTION TOOLS 


ALUMINUM WELDING SIMPLIFIED 


Important developments in equipment 
for automatically resistance welding alumi- 


num, accelerated by critical war demands, 
are now being applied to the speeding of 
production inevery 


yranch of industry, from 
the making of household utensils and appli- 
ances to auto bodies parts, and accessories. 


Difficulties encountered in welding alum- 
inum alloys were due to the narrow ‘“‘margin 
of safety” in their thermal response. The 
extreme accuracy of timing heat and pres- 
sure required were difficult to attain until 


| perfection of the “stored energy” principle 


combined with full electronic controls 


The Federal Machine and Welder Com- 


pany, pertected the rst iccesstul welders 
built specifically for aluminum. In coll or 
ation with mat tacturer ot electronic 
controls. th company developed the Federal 
nipulse system,inwhich a capacitor it 
charged (during my ely long periods 
between weld voltage eve 
then discharged lirect nto the welder 
iS a singl curre p ‘ 
tor production or re veid 

Among the mportant advantages of 
current Federal Al W elders ‘ 
cleaning of ect! ‘ nd lows KV A 
demands on ne powe Ke! 

i i trer n 
‘ vh es ‘ 
may he ve t! 
exactness le eth« 


“TEAMING” METALS BY WELDING 


More and more c« inations ot metals 
ot different chara 5 e being teamed 
into single product-units fe easor yf 
economy or uti Wworka ty because oft 
the ease witt hye 
Stainiess ste the ‘ 
knives and tools flash welds 
steel shanks axe hea race 
with most of the wnt 1 low 


to which high erade hardenable cutting 


edges are welded innumerable cor 

binations are possible radio and inst 
ment manufacture, where perhaps a high 
conductivity must be combined with good 
spring « ilities, not found in any one metal 
Stainiess stee can be used to acs O 


large diesel engine valves and still have 


stems oO! stec Hest surtea to stem wear The 


Federal Machine and Welder 


1 


signs and hb ds welders tor all of these 


Company de 


types ot productior otters engineering 


facilities to anyone with similar proble I 


10 TO 20 SPOTS PER SECOND 


For fabricators of etal who have | 
duction involving ten to everal hundres« 
fastenings on one ne special type 
automatic spot welder vailable in whicl 
automatically operated electrodes are se 
in multiple cl vanwz drill Powe 


demand Is COMPparalivels Ow is electrode 
weld one at a time in rapid sequence. For 
high production, machines may be had with 
electrodes if iny desi ed pattern 

Called Ultra Speed Sp Welders, these 
machines are made by The Fe al Machine 
and Welder Comy \ Des riptive lite i 


ture available equest Bullet 


| 
a 
| 
ES NAME OF AUTHORITY IN RESISTANCE WELDING it 
MACHINE AND WELDER CO. 
( MEMBER) 
J 106 DANA ST., WARREN, 0. 
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L. A. McIntosh 


stampings. However, in 1936 he returned 
to Detroit and attended Wayne Univer 
sity night classes and later became a Regis- 
tered Licensed Mechanical Engineer in th« 
State of Michigan. His first large under- 
taking was in 1938 to design several auto- 
motive body ‘‘Gun”’ spot-welding fixtures 
In the fall of 1938 he joined the McIn- 
tosh Stamping Corp., Detroit, and subs: 
quently was elected by the Board of Di 
rectors as vice-president in charge of 


engineering 


Dr. Wendell F. Hess 


A biographical sketch of Dr. Hess was 
published in the October 1945 issue of Tu 
WELDING JOURNAL in connection with hi 
election to the Presidency of the AMERICAN 
WELDING SOcIETY. 


Robert A. Wyant 


Robert A. Wyant was born on a farm 
near Auburn,N. Y., on July 7, 1909. Hav 
ing attended rural schools and the Auburn 
Academic High School, he became a stu 
lent at Rensselaer Polytechnic Institute, 
and received the degree of Electrical Engi 
neer in 1930. The following two years, he 
pent in the development of electric wave 
filters, as a member of the technical staff 
of the Bell Telephone Laboratories. He 
attended Cornell University, summer ses- 
sion, in 1933, taking courses in education 
From 1934 through 1938 he was a member 
of the engineering staff at the Auburn 
Works of the International Harvester Co., 
where he first became interested in weld 
ing. His license as a Professional Engineer 
was granted by the State of New York in 
1938. 

In 1939, he went to Rensselaer Poly 
technic Institute as a research fellow on 
the staff of the Welding Laboratory, and 


for the next two years was engaged in re 


search sponsored by the Welding Research 


Council of the Engineering Foundation 
the field of electric resistance welding 


Since 1941 he has been associated 


Press platens in process. Ten ton positioners allow 


fast, economical welding of highest quality 


For 32 years United Welding has been a 
leader in the field of welding fabrication. 
United has the capacity, equipment, and 
knowledge to handle any fabricating 


assignment. 


DOES YOUR PRODUCTION LEND 
ITSELF TO WELDED CONSTRUCTION ? 


The urgency of wor-years produced con 
clusive proof that welded construction is 
invariably lighter, yet stronger, and usually 
more economical. This is the time to find 
out if your product lends itself to welded 
construction. United Welding engineers can 
give you the answer. Submit your drawings. 


SINCE 1913 
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various research projects dealin 


spot welding of aluminum alloy 
craft structures and the spot 

magnesium alloys. The latte: 
have been sponsored by variou 


ment and private agencies H 
moted to an assistant professor 
Department of Metallurgical | 
in 1942, and received the degre Ml 


of Science in Metallurgy from R 
Polytechnic Institute in 1944. 
member of the Society of Sigma 


, 


R. A. Wyant 


CLEANING 


FOR EVERY CLEANING REQUIREMENT 
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THE UNITED WELDING CO. 


PAGE 
MAKING NEWS 
FOR WELDERS 


@ Since this time last year, PAGE has made the follow- 
ing announcements to the welding industry: 


A new Hi-Tensile ‘AF’ electrode for welding light- 
gauge mild steel, using AC or DC. 


A new book about stainless steel electrodes and how 
to use them for best results. 


32 new stainless steel electrode for AC or DC. 


A new book of information on the use of Hi-Tensile 
electrodes. 


A new pocket-size manual of general information 
about electrodes and their use. 


A new line of “midget” electrodes for welding very 
light-gauge mild steel. 


Here is tangible evidence that PAGE is 
A keeping up with the times. For uniformly 
high quality electrodes and for up-to- 
date information about welding tech- 
niques, it will pay you to. 


Monessen, Pa., Atlanta, Chicago, Detroit, Denver, Los Angeles, New York, Pittsburgh, Portland, Son Francisco, Bridgeport, Conn 


a AMERICAN CHAIN & CAB 
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Society for Promotion of Engineering Edu 1942. He served as Research Fellow at 
cation, and an associate member of the R.P.I., 1940-43 on a program for the spot 
AMERICAN WELDING Society. He has welding of aluminum alloys for aircraft 


been an author and co-author of numerous structures. He became Chief Metallurgist 
papers pertaining to subjects in the field of 1943-45, for U. S. Radiator Corp., Mag 
electric resistance welding nesium Division. At present, he is metal 

lurgist in Works Laboratory of General 


. Electric Co., Schenectady, N Y Mr 
B. L. Averbach Auerbach is author of papers on mang 
Mr. Averbach was born in Rochester, nese alloys, spectrography and helium ar 
N. Y., Aug. 12, 1919. He graduated from welding of magnesium. He is co-author 
Rensselaer Polytechnic Institute in 1940, with W. F. Hess and R. A. Wyant, of 
and received the degree of M.Met.EEng. in papers on spot welding of aluminum 
Mr. Auerbach is a member of A.W.S., 


Sigma Xi, Tau Beta Pi and Phi Lambd 
Upsilon 
G. W. Scott, Jr 

G. W. Scott, Jr., Assist 
ist of the Armstrong Cor 
Laboratory, Lancaster, Pa., was born F 
20, 1912, in pei N Y. He was grad 

ted from Wesleyan | 


il 
K 


it in A.B. D 
eived an M.A. D 
from Cornell University 
Ph.D. (Experimental Phy 
ll in 1938 H is 
llow in Applied ] t 
etts Institute of Tec! 


R h it 
istant Chief Physicist i 
Bob Averbach Since 1934 Dr. Sco 


WELDING 


COSTS WITH 


NO-SPAT 


The Non-Toxic 
Welding Fluid 


No-spat prevents adherence of spatter, 

saves cleaning time, cuts overall welding 

costs and protects metal against rust; maintains maximum 
welding strength; reduces fumes 30% ; does NOT pro- 
duce carbon monoxide gas. Inexpensive, ready to use. 


SAVES TIME SAVES MONEY SAVES LABOR 


Send for FREE SAMPLE and detailed engineering test 
bulletin. 


The Midland Paint & Varnish Co. 


9126 RENO AVENUE CLEVELAND 5, OHIO 
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‘EISLER: 


WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
4, to 300 KVA for all types ol 
welding. There is an EISLER 
WELDER for every purpose 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 
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...@ tip to design engineers: You get high production syeed—and elimi- 
nate costly machining timef-when you use 


Phos-Copper brazing. With this process, many 


cast and machined parts ar@being replaced by 
tr re hy, le nmr 
S u res lip from wie, pro 

| i 


With Phos-Copper brazfng 


and brass, tests have showh } 


tn parent metal...corrospon r Sta 
‘ 
the parent 1 ¢ 
as grea low, If lowing 
permits the 
Phos-Copper brazing 
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further information on Phos-Cop , ask j 
i . 
Westinghouse representative for b 
Or write for it, to Westinghou 
C poration, P.O B of on | 
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yELDING estingenouse 
NTITIES. PLANTS IN 25 CITIES... FRFICES EVERYWHERE 
ist been rotated from two other 
e gas flames preheated the joints. The flame at the < 
1On maintains the heat and fic ws the ly-inch Phos r 4 
1¢ ten-position rotating fixture produces 1600 braz- 
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L. G. Sutton 


was born Dec. 19, 1918, in Lemoyne, Pa 
After graduation from Millersvill Pa 
State Teachers College in 1940, he becam« 
a Physicist in the Armstrong Research 
Laboratory 

From January 1945 until September 
1945 he worked on alun ul pot-welding 


research and control 


J. H. Widmyer 


Fime Counts - 
Gas cut and Weld with 


SHAWINIGAN PRODUCTS 
CORPORATION 


J. H. Widmyer 


J. H. Widmyer, of the Armstrong Cork 
Co. Research Laboratory, Lancaster, Pa ; 
was born Feb. 28, 1897, in Lancaster. Fol 
lowing service in the U.S. Navy as a radio 
operator in World War I, he was graduated 
from Lehigh University in 1921 witha B.S 
Degree in Chemistry. He served as Metal 
lographer and Assistant Metallurgist of th: 
Lancaster Steel Products Corp. from 1921 
to 1926, when he joined the Armstrong 
Cork Co. as a Physical Chemist in the R 
earch Laboratory. At present he is in 
charge of Metallography, Photomicrog 
raphy and related physical research prol 
lems in Armstrong’s Research Laboratory 

He is a member of Tau Betal Pi and th: 
American Association for the Advan 


J. C. Barrett 


Mr. Barrett was born on Jan. 19, 1912 


i 
Ossining, N. ¥ He graduated fron 
Massachusett Institute of Technology 
Cambridge, Ma with the degree of B.S 


in Physical Metallurgy in 1934 


Electric Co., River Works, Ly: Ml 
where he remained until July 19 
he was made Metallurgical A 
the Engineer of Tests, Baldwin Lo 
Works, Eddystone, Pa 

In July 1942 he took th 
Metallurgist with the Taylor 
Corp., Warren, Ohio Her 
gaged in the metallurgical analy 
trical resistance weld 

In July 1945 he became Resear 
lurgist, The Glenn L. Martin ¢ 
nore }, Md. While his work her 
general, many of his problen 
themselves with resistance weld 
author of a number of papers o1 
welding 

He is a member of the Ameri 
for Metals, he served as Chair 
Warren, Ohio, Chapter of thi 
the 1944—45 season, and as \ 
for the 1943-44 season. He 
ber of Tau Beta Pi and Si i 
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EMPIRE STATE BUILDING, NEW YORK 1.NY. 


27TH NATIONAL METAL EXPOSITIO) 


Pla have | ) 

ystwar in 
uncerme thy yf 
tional Metal Exposition 1 
Cleveland's big Public Au 
Monday, February 4 l 
l‘ebruaryv 3, +t (ori 
for October of vear 

oved ba iT 
t ith heavy 
und 
i ag lirector ot 


Because of the wid spread 1dvV 
tin the Metal Exposition, th 
which have been mailed to previ 
tors this week showed a gr 
exhibit space than any event o 
in the history of U.S. industrial 

“This interest in the Exp: 


cates that manufacturers are rea 


conversion and eager for the 
to show the new machine 
lary 1936 Mr processes that have been devel 
the American ind to demonstrate their 
then joined the high peacetn productior 
Materials lesting Laboratory, General continus 


TIP CLEANING DRILLS 
Mounted in Knurled 
BRASS Handled 


LARGE STOCK 


PROMPT DELIVERY 
NO RATING REQUIRED 


DISTRIBUTORS WANTED 
NEW MEXICO STEEL CO. 


Box 691, Albuquerque, N. M. 
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There are 4000 reasons for specifying 
TUBE-TURN Welding Fittings 


HEN planning any piping installation, it 
Saves time and money to be able to get all 


your welding fittings from one source. There are 


more than 4000 items in the complete Tube Turns 
line, available through selected distributors in 
every principal city. 

Tube-Turn welding fittings were the first seam- 
less welding fittings. In building the complete 
Tube Turns line to meet all welding fitting require- 
ments over a long period of years, this organiza- 
tion has acquired a wealth of experience in solv- 
ing all manner of piping problems. This experi- 
ence is yours to command, through your Tube 
Turns distributor. Behind him, at your service, 
stand the nearest Tube Turns branch office and 


TRADE MARK 


| 


THE COMPLETE LINE OF WELDING 


the vast resources of the home office and lab- 
oratories. 

Get acquainted with your Tube Turns dis- 
tributor. However large or complicated your 
requirements, he has the answers. W rite today for 
your free copy of Tube Turns Catalog 111, con- 
taining 240 pages of up-to-date welding fittings 
information. 


Selected Tube Turns distributors in every principal 
city are ready to serve you from their complete stocks. 


TUBE TURNS (lInc.), Louisville 1, Kentucky. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D.« 


Houston, San Francisco, Seattle, Los Angeles. 
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For the first time in four 


added, “the Met 


years,’ he 


al Show, as it is generally 


known in industry, will be a forthright election and time the incumbent takes tion at the Technical <Activitj 
effort on the part of exhibitors to sell their office, for submittal to the Board of Direct mittee meeting, and is to be 
products.”’ ors for letter ballot approval of | 
Mr. Eisenman pointed out that the Ex 1945 Asduual Meetine Proer Report mittee and the Board of Directo; 
position would again be held in conjunc i Weil a i hy Prof. Tol Concurrent approval is being 
tion with the National Metal Congress from. the American Water 
with the result that eens of metal R. Dunning of Columbia | niversity had sociation 
men will not only see all the new products be en se ured as speaker at the New York It was voted that the bou 
> section Anniversary Dinner, the subject 


in operation at Public Auditorium but will 
ilso have the opportunity to hear the out- 
papers presented by 
scores of engineers and technical experts 
Cooperating with the American Society for 
Metals in presenting the Metal Congress 


being 


standing research 


the 


i v1 lea 
S i ti ke t ng rinte t . 
will be the Iron and Steel and Institute of | d and will tablish boundaries of Sectix 
livi mali t the me S es yne 
Metals the American Institut settled and of new Sectio 
of Mining and Metallurgical Engineer Weldine Handbook 4 gani zed, and submit their re 


and the American Industrial Radium and 1 
X-Ray Society. Many trade association 
and industry groups will 


Cleveland during the week of this event 


also meet in 


book Committee. 


BOARD OF DIRECTORS MEETING 


pon recommendation of the Welding a2 = — 
Handbook Committee Chairman, it wa 4 
voted that Mr. Spraragen be made an Resolution 
advisory member of the Welding Hand ; 
On completion of the progra 
last meeting of the Board of 
Technical Activities Committee Report upon motion, a rising vote of tha 


rhe meeting of the Board of Directors, It 


AMERICAN WELDING SOCIETY, was held 
on September 13, 1945, at the Engineering 
Societies Bldg., New York, N. Y¥ ter 

Present 


A 


were the 


Weigel, C. A. Adams, D 


R. W. Clark, J. H. Critchett, E. V. David, in order that the Society might mak those that had contributed 
J. H. Deppeler, O. B. J. Fraser, E. C maximum contribution to the war effort, during his term of office 
Kyke, W. F. Hess, H. O. Hill, H. W a Procedure for Preparing and Issuing td 

ad7ourninier 


McAtee, \ 
Staff Mem- 


Lawson, J. F. Lincoln, F. E. 
W. Pierce, H. M. Priest 


bers: W. Spraragen, S. A. Greenberg, Procedure is shown on page 25 of the 
M. M. Kelly. 1945 Year Book. It will be noted that this 
Presidents in the Event of Death Occurrin ARC-WELDING OPERAT: RS 
Between Election a» Time 
Office recently issued, consideration wa given In 1039, to meet the growing 
: to the need for retaining or withdrawing trained welding operator reat 
This question arose in connection with this Procedure in ised u of welding, tl Ay 
the recent death of W. S. Evans, elected On recommendation of the Technical WELDING SOCIETY organized 
to the office of Mid-Southern District Activities Committee vas voted to on Minimum Requtr ts of | 
Vice-Presidency The present By-La ithdraw the Procedt tor Preparimg and for Welding Operators to pr 
provides only for the filling of a vacancy Issuing A.W.S. Emergency Standards and training standards for vocatio 
in the event of death, resignation or othe revert to the tandard Procedur or in weldi 
wise, occurring after the incumbent tak« Prey dl g A.W.S. Standard In July 1942, ‘Part A—Ar \ 
office. It was the opinion of the By-Law Ir. Hill for e Board that ar Steel J ee i 
Committee Chairman that the vacancy I of is held on Septemb« C1 Code of Minimum Req 
caused by Mr. Evans’ death before taking 12th to fill theo f Chairman and Vi or I: tion of Welding © 
office, can be filled in the manner pre Chairman of | Activit Co vas 1 1, and found wide u 
scribed by the present By-Law, for filling mitt r t g Sel r } i of lding operators fo 
vacancies after taking office 1947, and th Mr. H. W. Pierce and Mr tio 
It was voted that vacancy ne J 4 I lected Lo ittee ha tudied 
of Vice-P1 lent of the M outl 1 Vice-Chairm ti Part A a ised oO é 
District, ca d by Mr. Eva deatt report that the A S por l lla erien " 
filled 1 i gested by tl By A.W \. Comm 1p ition Co ttee in equently pt 
Laws Cot Chairman, a dicated for | 1 Welding of Water Piy Joi Pa I xvy-Acetylene Wel 
in the abov iragraph, and furth tha la 1 completed hcatio and ha 5 Aircraft a revisio { Part 
tl By-] mitt I requested to if t tor @ il | tatiy in rtake to make it i 


ties in Peacetime.”’ 


iN 


having been 


tion of the 


following: President ing 
Arnott, Mr 


W.S. Emergency 


proved by the 


prepare suitable revision to the By-Laws Standz 
to cover deaths occurring between date of tion 


Potential- 


ments [ot 


Energies— Its 
All arrang: 
ibbreviated Annual Meeting and th: 
York Section Anniversary Dinner ’ 
announcement 


‘Atomic Ade 


col ipleted, 


exten 


recommenda 
echnical Activities Committee tol 


was voted to approve 


for the adoption of the Tee-Bend Test as a of offi 
itative standard of the American Weld of Dit 

Society duc 
Hill reported that in May 1942, visiti1 


Standards was ap- 


Board of Directors 


was received too late for ¢ 


Sek tions 


ory Committee } 
by Mr. 


Advisory Committee \ 


to wart 


Chis The 


ird of the Socrery 


recommended by t 


» sl ght changes that hay 
Fyke at this meet 


was understood that t 


led to President Weigel i 

f services rendered during 
ce. Mr. Weigel thanked 
ectors and expressed regret 


conditions, prevent 
ig more of the Sections 


meeting adjourned at 


"ELECTROEIY" for WELDING 


Butt 
Fiash 
Spot 


Seam 


Projection 


OFFSET HOLDER 


= 


THe Evectrovoy Co, Inc. 1600 Seaview Conn. WELDING ROLL 


\ f 


Catalog 
and 
prices 


on request 
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‘Provides these | & 


Here are the principal advantages of the new 
Unamatic Universal Arc Welding Control Panel: 


1. Control Panel operates up to 1500 amperes 
D.C. by paralleling shunt wound D. C. welders 
or up to 3000 amperes A.C. by paralleling 
A. C. welders. 


2. Wire feed is controlled at all times, insuring 
proper starting and operation for Open Arc, 
Protected Arc and Concealed Arc welding. 


3. Panel is smaller, more compact, considerably 
reduced in weight and incorporates a new 
simplified circuit. 


4. Servicing is easier because front panel wiring 
and all leads are brought to a central 
terminal block. 


9. “Trouble Shooting” is made easy because 
of the simplified control circuit and re- & 
movable cover which pro- 


y 

T 4 | 

a 


SIMPLIFIED, SMALLER, MORE COMPACT, LIGHTER 


6. Any conventional lighting supply pro- 
vides power for the control circuit. 
Information regarding the advantages which 


you may gain by the use of this new control 
panel is available upon request. Write and we 
shall be glad to have a field engineer call by 
appointment... 


(7. UNA WELDING, INC. 


1615 COLLAMER AVENUE 


without obligation, of course. 


vides complete accessibility 6! CLEVELAND 10, OHIO 
to all parts. 
NATURALLY UNAMATIC EQUIPMENT WORKS BEST WITH UNAMATIC WIRE AND FLUXES 
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ANNOUNCING THE 
WELDING 
ae CAPACITY: | 
| 1500 AMPERES . D. ©. | 
3000 AMPERES - B.C. | 
| 
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the postwar training of welding operator not come im until 1921 In Chicago, the this time instead of the wooden 


including returning veterans 


rhe revision embodies primarily a modi 


anner of presentation, al 


fication of the m: 


credit for the 
Chicago Chapter is 
Mackenzie, | 


original idea of starting the 
given to Mr. L. B 
had the 


understand, but he 


the last war lines and ye 


pipe 


atomic bomb But what ha 


Society to do with this, you say 


though some changes in the exercises and able assistance of Mr. Joe Jardine and the achievements of industry 
lecture information have also been mad Wm. H. Bleecker hese three must have correct. They are the achieven of 
to provide for a more inclusive cour done a fine job of organizing, too, becausé dustry, but the prior informat 

Part A in addition to prescribing equiy they had 57 people at that first meeting developed techniques and factua 
ment and facilities of the school, exercis« rhey elected for their chairman that year, “know how’”’ if you please, was 


for each position of welding and topics for 
lecture and discussion, contains nine Ap 


1id to the indi 


pendices intended to be of 


Mr. M. B. Osburn, assistant superintend 
Pullman Car and Mfg. Co.; as 


i 
chai M 


veloped by SOcIETY-sponsored prog; 
or cleared through the Socrery 


ar, vice-chairman, Mr. O. T. Nelson, presi- is as it should be because this 

: vidual student as well as the school dent of General Boilers Co., with Mr. the aims for which the Socn 
Topics covered include: Design of Posi- Mackenzie as secretary-treasuret founded. Let me read you som 

2 tioning Equipment; Design and Use of In those days, thi eetings were of the these aims and purposes so that 1a 
resting Apparatus; Welding Electrodes; round-table or forum type, not particu- determine how well they have been ap. 
Suggested Exerciss and Annotated Bib larly technical, but loud and long. Nearly complished 
liography of Publications Relating to Arc all of the members were operating people, 1. To collect and make available ay 
Welding. using either gas or arc equipment as main thentic and up-to-date informatio: 

Copies of ‘‘Part A—Arc Welding of Steel tenance tool The dollar volume of the welding and cutting, and to be re ize 
5 3/,4 to 4/4, In. Thick’’ may be obtained from welding business that year, 1920, was esti as the authoritative source of such info 


33 West 
N. ,ata price of 


the AMERICAN WELDING SOCIETY, 
39th St., New York 


» millions, nationally; in 1930 
10 millions; in 


mated at 1 


1940, 124 millions; and in 


anufacturers in th 


field, users of the 


mation by m 


process, engin 


50 cents per copy. Special discount is pro- 1944, 372 millions. This is 25,000% cieties and legislative bodi 
~ vided for group quantities. And in thinking of the many develop 2. To provide a means for the inte 
: ments that were responsible for this growth change of knowledge and experience to aid 
My ; OPENING ADDRESS 25TH ANNIVERSARY perhaps in the ace tylene field, the most in the solution of the problems of the weld 
important has been the development of ing art—technical, ethical and < 
? 3 MEETING CHICAGO SECTION the flame-treating processes, including cial—through cooperative effort 
By C. G. Bassler cutting, hard ning, and softening. In the 3. To be the agent of the 
arc-welding field, probably the most im- cooperative research on importa 
Ladies and Gentlemen: As _ present portant was the creation of the coated nical problems, and to serve as a 
chairman of the Chicago Section of the electrode which made possible welding in pok in of the industry in matt 
AMERICAN WELDING SOCIETY, it is my all positions. The arc welding of non- taining to its welfare 
privilege to welcome you and to express ferrous metals, automatic welding, and t lo provide opportunities | 
our appreciation to you for joining with us alternating-current arc-welding machines intercourse, and thus to promot 
in the Silver Anniversary of our founding brought about enormous increases in the understanding among manufactur 
In doing this, you not only honor the uses of arc welding. Also, there came to and scientists in the welding fi 
Socrety, but in a larger sense you are pay- prominence during this period an alto- foster a spirit of cooperation for 
ing tribute to the art of welding in its gether new type of welding known as re- mon good 
t many forms and the part it has played in sistance welding, destined to become a 5. To encourage the develo 
the phenomenal industrial development production tool of first magnitude, taking welding through improvem« 
of our great country in the last two its place alongside the gas and the ar applications and expansion of 
and a half decades In that period, the three together supplementing one an- new fields, and to velop tecl 
this art of joining metals has progressed other in that greatest of all tests of evaluat- ethical standards for the welding ! 
until it approaches a science and it ing processes for their production capa Ye the aims and purposes [ 
must gladden the hearts of those who are city—World War II Society was founded hav 
here tonight, who had a part at the start of In the shipbuilding industry alone the and you here who have been a | 
this Chapter and, indeed, the national or- part played by welding will ever stand asa hould be well pleased 
; ganization. That was in early 1920, Aug. breath-taking achievement In World I should feel remiss if I did not 
; 3rd, to give the exact date when Charter War I, the shortest time achieved by any opportunity to point out that thi 
No. 2 was granted by the New York head hipyard to build a 10,500-ton ship was ful achievements of which I h 
; quarters. Charter No. 1 had been given 243 days, while in World War II this same speaking were accomplishes 
earlier that year, around March, to Phila size ship was turned out by the hundreds capitalistic-free enterprise system 
° delphia Pittsburgh was No. 3 on Au in an average time of 43 days and some of There may be some who will 
at gust 12th, only seven days after Chicago the west coast yards worked on a 27-day am out of order in saying this, bt 
7 and New York which came in October, hedule. Ships meant men and supplies reply that those who advocate ar 
ended the chartering of Chapters for that and men and supplies spelled victory economic philosophy never over! 
year. The next Chapter, Cleveland, did Then there were tanks and metal airplanes opportunity to tell what their syst 
Buy ‘‘Proven Fluxes”’’ with Years of NET MONTHLY ADVERTISING RATES 
Guaranteed Satisfaction behindthem | 
The Trade-Name is “ANTI-BORAX”’ Black and White Effective April 1943 | 
¢ Ask for Them Unequalled for Quality Spa eR 


A Flux for every metal: Cast Iron Welding Flux *Full Page $120 $105 ; 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4 = 
for bronze-welding cast iron; ‘‘ABC’’? Aluminum Half Page 70 60 55 50 
Flux No. 8 for sheet Aluminum and all alloys of “Sane 

RECENT Aluminum; Stainless Sttéel Flux No. 9; Silver Quarter Page 42 38 35 30 
ae sae, gt Flux No. 10; No. 16 Silver Solder Eighth Page 30 25 20 18 | 
—— | 


ANTI-BORAX COMPOUND COMPANY "Inside Preferred 135 120 110 100 


mi *10°,, Extra for bleed full pages. Color $40 Extra per color added 
vi Fort Wayne, Indiana | 
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HERE, PRESIDENT CAMACHO, are sources of education for any man 


interested in producing better products and structures at lower cost: 


0 
tO al 
ENGINEERING. A course in welding engineering for WELDING A-B-C's. More than 25,000 welders have 
shop supervisors, engineers, designers and executives. started their careers in Arc Welding with the sound 
Held regularly in Cleveland at Lincoln plant. A valu foundation afforded by the Lincoln Welding School. 
able “eye opener”’ for ways to improve products and 120 hours of continuous practice in latest techniques 
cut costs. 5 days’ instruction by nationally prominent under leadership of world-famous instructors. In 
authorities. Write for details and schedule of dates. addition, special courses are offered in the welding of 


alloys, pipe and sheet metal. Full details in Bul. 416 


WORLD'S LEADING BOOKS. On all phases of Arc | 
Welding. Authentic. New 8th Edition ‘‘Procedure | 
Handbook”’ outdates all previous editions. 1312 pages 
of latest facts gathered by experts. Price only $1.50 
no Also: “Lessons in Arc Welding”’ (50¢), ‘“‘Simple Blue TO SOLVE YOUR PROBLEMS, The Lincoln Engineer 
ie print Reading” (50¢), ‘“‘Welding Metallurgy”’ ($1.50), located nearby has had wide experience in all phases 
“Studies in Arc Welding” ($1.50), ‘‘Design, Manufac of Arc Welding application and will gladly help you 
—— ture and Construction” ($1.50), “‘Maintenance Arc design and produce better products and structures 
| Welding” (50¢). Order: C.0.D. Postpaid in U.S.A. at lower cost. Call him today. No obligation 
| 
THE LINCOLN ELECTRIC COMPANY ° Dept. P-1 ° Cleveland 1, Ohio 


18 
100 


or added 


| 

50 | 
| 

| 

| 
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do and I think it is high time that the ré 
cipients of the benefits of free enterprise 
speak out and say—not what their systems 
will do but what their system has done 


I thank you 


WELDING NEW CONTAINERS 


A welder at the Warren City Manufa 
turing Co., the Warren, Ohio, subsidiary 
of Graham-Paige Motors, works on an in 
terior bracket in a new-type aircraft engine 


container The motor rests on shock- 


absorbing rubber cushions attached to the 


six bracket hown. Completed units, & 


p 
ft. tall and 5 ft. in diameter, protect 
motors from moisture and rough handling 


during shipment 


SILBRAZ* JOINTS 


The Silbraz Joint—-the modern thread 


less connection that actually bonds I.P.s 


copper tubing and brass pipe into a sing! 
“one-piece” pipe line—-is thoroughly dé 
scribed in Airco’s new 16-page, 2-color 


booklet, ‘‘How to Cash in on the Silver 
Ring.”’ 

Profusely illustrated, the booklet show 
how Silbraz Joints are made from patented 


pipe fittings, valve and 


bronze 


containing a factory inserted ring of silver 
brazing alloy in each port opening Phi 
literatur hows that when bra pipe or 
I.P.S. copper tubing is properly rted 1 
these fittings and the assembly is br 

the resulting joint is stronger than the pip 
itself 1 joint that ts lea " \ 
not creep or pull apart under any pressurt 


which the pipe it 
“Additional photographs and text show 
how the Silbraz Joints resist corrosion and 
vibration; how they simplify and speed up 
installation, making it a simple matter to 
run lines even in hard-to-get-at plac: 
Other explanatory sections describe thi 
Aircobraze Outfit for making these joints 
aud the many other uses for the outfit 
Copies of the booklet, NO. ADG-2017 
are available on request from Air Reduc 
tion Sales Co., 60 East 42nd St., New 


York 17, N. Y 


, or any local Airco office 


* Registered—U. 5S. Pat. Off 
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AIRCO WELDING ACCESSORIES 


An up-to-date price list and catalog of 
Airco gas welding and cutting supplies and 
accessories has recently been published by 
Air Reduction, 
York 17, N. Y. This 16-page booklet con 
tains illustrations, descriptions, engineer 


ing data and current prices 


60 East 42nd St., New 


lypes of equipment covered include 


welding rods, brazing and welding flux, 


hose, brazing alloys, goggles and spectack 
gloves for gas welding and cutting, and 
sparklighters and tips. Also listed are 
carbon rods and plates, hardfacing rods, 
cobalt borium inserts, pea borium, and 
other items 

Information concerning properties and 
article listed 
Wherever possible, precise quantitative 


uses accompank each 


data are supplied Numerous photo 
graphs and sketches supplement the text 
1 by the listing of 
sizes and stock numbers in easily read 
Complet 
ing are included i 
The booklet also lists the address« of 
Airco offices throughout the country from 


Ordering is facilitat 
directions for order 


columns 


which these gas welding and cutting suy 


N. Y., or to the nearest Airco offic: 


SPECIAL LENGTH BOILER TUBING 
TAILOR-MADE BY 
OXYACETYLENE PRESSURE WELDING 


Boiler tubing, tailor-made to any « 


sired length, is fabricated from standar 
length tube stock by the u f oxvacetyl 
en pr ure wel B welding 
short lengths of tubing to standard 20-ft 
lengtl this boiler 1 rer also u 
the process to I lard 
lengths. In thi anner continuot ib 
ing 95 ft. in length | ro l 
Production delay in now Db ivoid 
since tubs toch if 
readily avail 

In welding with this pro rely 
cut surface art mitted together u 
pressur While t pressure is mai 
tained. the joint heated by 1 ans of a 
g of tvl ‘ t hig! 
‘ h elting po 
of the steel In pr ur thi 


Fig. 1—Special-Length Tubing of Stand 

ard and Extra Heavy Weight Is Welded 

from Standard Lengths with This Oxy- 
acetylene Pressure-Welding Machine 
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Fig. 2 lubin 
Being Pressure Welded. The S|) 

Thickening in the Vicinity of the Join: 
Shows That Plastic Upset Has Just Beguy 


Closeup Showing 2-In 


applied to the work by means of 
draulic pump and continued unti 
ting of the joint occurs, produc 


of high quality 
The oxyacetylene pressure-we 
chine is shown in Fig. 1! Work | 
in the machine by means of two split jay 


In the 


jaw is open to demonstrate the met!) 


picture the stationary left 


introducing and removing th 


pecial ring-type heating head 


i hown between the jaw lr} 
valv ior gase is the left 
machi Che hydraulic pressur 
to tl lamping and pu 1 
provid y the pump shown a 
} 
Ch ls of the tubing to | 
| i reparee to vel 
) opera 
In th lea 
lee ire. d such 
reparation is n i 
tently strong welds in tube 
high temperatures and prt if 


the two lengths of tubing clamp 
machine, the initial pressure is apy 


the welding flames are lighted 


the heating operation the Id 
posit dit 
the j OV 
the he ist | 
to it 

\ rla fusion 

Rot] it anid pre 
tamer I pl upsetti 

i l pict h i 
imo t of shor il has 0 r 
workpiece The joint th 
the flam turned off The b 

h a pl: ; 
| vork | lf her 

l ig h a 2-in. out 
\ tial pr ) 

ially icTeast 1 

tt thi iatertal [ 
lieve by imply 
ooled welded areas toa dull 1 
allowing them to cool slowly in att 
) velded and relieved 
ire bent to the proper shape and 


ready for installation 


W ALLNER PROMOTED 


L. B. Wallner has been appon 
trict welding engineer at Duluth, 
by Lincoln Electric Co., replacing ! 
Bartter who wa promoted to weldi 
gineer at Lincoln’s Grand Rapids, M 


office 
NOVEMBER 


" 
é 
* 
fe: Feary Copt ol thi price ii lav be optained 
i by writing for Catalog No. 40 to Air Re 
duction, 60 East 42nd St., New York 17, 
| 
| 
de 


Leak Proof 
= Gasoline Cans 
Seam Welded | 


in Seconds 


“Sewing” the sides of this gasoline tank takes only 
a few seconds, using Mallory Seam Welding Wheels. 
In less time than it takes to describe the operation, ' 
a sturdy, liquid-tight welded container for gasoline 
is fabricated. 
[wo factors help assure accurate high-speed pro- 
duction. One is the cooling of both wheel and weld 
for resistance welding as a technique for high 
by running water throughout the welding operation. 
he other plus factor is that seam welding wheels speed production. 
ire made of Mallory 3° an alloy with high electrical Write today for help on your specific resistan 
conductivity and excellent wear resistance. Results: welding problems. Ask for your free copy of the 
strong, clean welds; minimum down time for dress- latest catalog on Mallory electrodes 
ing the welding surfaces: and long electrode life. - 
Industries, fabricating both ferrous and non-ferrous { “Must” for Welding Engineers 
metals, depend upon Mallory for superior electrode 
materials, including Elkaloy” A, Mallory 3° Metal and 
Elkonite”. Today they are using many thousands of a me reset ethod | 
Mallory standard spot welding tips and holders, in | 
addition to seam welding wheels, flash, butt and : 
projection welding dies for specific applications. ae = 
Mallory pioneering is helping to win new friends 

at. Of P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA \\ ‘€) 

In the United Kingedo m, Made and Sold by Mallory Metallurgical l’roducts, Lid.. Lon 
P.R. MALLORY & CO. Inc 


4 
if 
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Wallner received his B.S. degree at 
Stout Institute, Menomonie, Wis., and 
studied internal combustion engines at 
General Motors Technical School. From 
1936 to 1938 he was welding instructor at 
Vocational and Adult Educational School, 
Janesville, Wis., and later taught gas and 
electric welding at the Industrial Educa- 
tion Department for the Board of Educa 
tion, Duluth, Minn. 

For the past five years Wallner held the 
post of superintendent for Zenith Dredge 
Shipbuilding Company, Duluth, Minn 
He is a Member of the AMERICAN WELDING 
SOCIETY. 


EYE PROTECTION 


Experiments with baby chicks reveal 
that exposure of eyes to invisible ultra 
violet light ranging from 300 to 365 milli 
microns in wave length—a range pre- 
viously considered harmless by 
authorities—delays dark adaptation and 
impairs visual functions even when the 
eyes themselves show no obvious injury 

Dr. Ernst Wolf, of the Harvard Biologi 
cal Laboratories, reports the discovery in 
the August issue of the Proceedings of the 
National Academy of Sciences. The eye re- 
search was sponsored by American Optical 
Co., Southbridge, Mass. 

As human eyes could not be utilized in 
view of the potential danger, Dr. Wolf 
selected baby chicks for testing because 
the visual characteristics of their eyes ap 
proximate closely those of a human, and 
also because chicks obligingly keep their 


some 


eyes wide open during exposure to ultra- 
violet 

After a year’s study of the effects, he dis 
covered that the ultraviolet light in ques- 
tion definitely impaired the functioning of 
the chicks’ visual mechanism even though 
under some conditions no obvious patho- 
logical changes in the eyes could be ob- 
served. 

He therefore concludes that protective 
lenses excluding the dangerous rays should 
be worn by welders and their helpers, 
skiers, fliers, sun bathers and others ex 
posed to the radiations 

In explaining his investigations Dr 
Wolf points out that light rays can be ac- 
curately measured. Visible light rays 
range in length from about 400 to 750 
millimicrons (a millimicron is 400,000 of 
an inch). The invisible ultraviolet region 
starts below 400 millimicrons and includes 
all shorter waves until air ahsorbs them 
around 190 millimicrons 


THERMIT WELDING OF SHIP FRAMES 


Fabrication of stern frames of cargo 
ships by Thermit welding is graphically 
portrayed in a 16-mm. sound and color 
motion picture made for the Metal and 
Thermit Corp. The 20-min. film com 
pletely visualizes the Thermit process by 
which thousands of stern frames have been 
welded during the war without failure of 
a single weld being reported. Prints are 
available without charge for showing to 
Local Sections of the AMERICAN WELDING 
Society, the A.S.M.E. and other organiza- 
tions, as well as interested companies, by 
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request to the Metal and Thermit Corp 
120 Broadway, New York, N. Y. 


X-RAY INSPECTION AND THE 
ATOMIC BOMB 


The practical realization of the universe- 
shaking atomic bomb represents a typi- 
cally democratic process. Its conception 
in the minds of our greatest scientists was 
followed by the finest demonstration of 
team work in the history of the world. In 
a race against time, many experts in many 
fields gave their fullest assistance and co- 
operation. 

At the Hanford, Wash., division of the 
project, an X-ray inspection program was 
required whose magnitude was one of the 
largest ever performed. Because of their 
reputation and facilities in this field, Trip- 
lett & Barton Inc., Burbank, Calif., was 
selected for that part of the work 

This was a field job, located in a desert 
waste where ice in winter and heavy wind 
and dust storms in summer had a devastat- 
ing effect on delicate equipment. It was 
miles from supplies and had only construc- 
tion camp accommodations and untrained 
labor on which to draw. And yet, labora 
tory quality had to be obtained—dquality 
which normally would have only been pos 
sible under the most ideal conditions 

Triplett & Barton found it necessary to 
design and manufacture special jigs, X-ray 
coolers, expansion tanks, power transform- 
ers, magnetic and contoured film holders 
and many other special devices. In addi- 
tion, they created a new type of film which 
was manufactured for their sole use by the 
du Pont Corporation 

In all, working 24 hr. a day, thousands of 
lineal feet of welds were X-rayed. More 
than 15 years of successful X-ray experi 
ence, a highly skilled technical and engi- 
neering staff and many special manufac- 
turing facilities all went into this project 
Its successful conclusion has given the 
world a new conception in the field of 
power. 


SUSTAINING MEMBER 


The A. O. Sutton Corp., Aircraft 
Welders Division, Wichita, Kan., has been 
through the war years engaged in the 
fabrication of airplane motor mounts, 
nacelle frames, tail 
landing gear supports and carburetor 
apparatus. They contributed to the per- 
formance of the B-29 Super Fortress, A-25 
Hell Diver, C-46 Commando and many 
others 

The Vornadofan Division is at present 
manufacturing a new and revolutionary 
line of air circulators known as The 
“‘Vornadofan.”’ Distributor orders re- 
ceived indicate capacity production for 
some time to come. 


wheel assemblies, 


L. W. CLARK PROMOTED 


Lemore W. Clark came to The Detroit 
Edison Company in 1928 and has just been 
appointed Assistant Superintendent of the 
Underground Lines Department according 


THE WELDING JOURNAL 


to announcement by James W. P 
President 

Mr. Clark is a graduate of the | 
sity of Wisconsin with a degree of 


L. W. Clark 


trical Engineering and before his 
appointment worked in the Company 
System Engineering Division 


BY-LAW AMENDMENTS 


At the Executive Committee meet 
held on March 15, 1945, and the Board 
Directors meeting held on June 28 
the following By-Laws amendments a 
Ina 
with the established policy of the S 
these amendments and rulings ar 
lished in THE WELDING JOURNAI lay 
in advance of their submittal to th 
membership. 


new rulings were approved 


Approved March 15, 1945 
ARTICLE V 
SECTION ORGANIZATION 
Section 9. Section Exhibitior Se 
tions shall obtain approval of the Nat 
Board of Directors or Executive Commu 
before promoting an exhibition 
ARTICLE X 
MANAGEMENT 
Section 7 (« The Secretary sha 
ex-officio, a member of the Executive 
mittee 
Section 8 (e). The Treasurer 
ex-officio, a member of the Committ 
Permanent Funds 
Reletter present paragraph (e) as 
Section 10. The Assistant Treasurer 
shall be, ex-officio, a member of Fi 
nance Committee, and of the Comn 
Permanent Funds. 


ARTICLE XII 


COMMITTEES 
Section 1. Executive Committee. A! 
Executive Committee consisting of not! 
than five members of the Board ol 
tors, the Chairman of the Welding 
search Council and the Chairman 0! 
Technical Activities Committee, 
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au weld seams per HOUR! 


"AIRGRIP” Non-Rotating Cylin- 
ders on Resistance Welding 
Machine of the Resistance 
Welder Corp., Bay City, Mich. 
Either end of the “AIRGRIP" Non- 
Rotating cylinder con be re- 
moved, leaving rest completely 


By equipping this resistance welding machine with EIGHT* 


NON-ROTATING CYLINDERS 


Production capacity is stepped up, Ample strength is provided by making 


makes lap weld seams on 525 cylindri- the metal of cylinder walls extra thick 
cal containers in one hour! —and qual- —i‘« of an inch. 


ity, uniformity and smoothness of welds 
y ‘“AIRGRIP” Non-Rotating Cylinders speed 


i . “AIRGRIP’’ Cylinders do 
are improved : y production in many ways. Tell us about 


four jobs: (1) They clamp the work. (2) 


your machine operations. Our engi- 
They unclamp it. (3) They lock fixtures. 


neers will investigate your requirements, 
(4) They apply welding pressure. make recommendations. 


“AIRGRIP” Cylinders have no tie-rods. 


OTHER ANKER-HOLTH COST pensating Chucks, Lubricating Assem- 


On this welding machine the REDUCERS include ‘‘AIRGRIP’’Chucks  blies, 3- or 4-way Air Valves (hand or 
“AIRGRIP” Cyt te i and Rotating Cylinders, Air Operated foot operated), etc. Also Hydraulic 
Collets, Arbors, Mandrels, Drill Press Power Units and Fittings. 
pairs because two cylindrical Chucks, 2- and 3-Jaw Finger and Com- 
Confoiners are welded simui- 
taneously. Representatives in all principal cities Write for Bulletins. 
A nkER - OLTH 
MFG. COMPANY 
2798 Connors Street Port Huron, Michigan io 
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ercise, at times when the Board of Dire 
tors is not in session, such part of the 
authority of the Board in the administra 
tion of the affairs of the Socrery as may 
from time to time be de legate d to it [he 
National Secretary, the Director of the 
Welding Research Council and the Tech 
hall be ex 
officio, members of the Committee without 


nical Secretary of the Socrrry 


the right to vote 

Section 10. Technical Activities Com 
mittee. 

In the 13th line delete 
right to vot 

Section 14. 
Funds. Revise first paragraph as follows 

A Committee on Permanent Funds con 
sisting of five members, each to serve for 
hall re 
in 
respect to st rvice shail be Chairman The 
Treasurer and A 
Society shall be, ex-officio, members of 
this Committe 


without the 


Committee on Permanent 


five years, one member of which 
tire each year and the member 


stant Treasurer of the 


Approved June 28, 1945 
ARTICLE XII 
COMMITTEES 
Section 14. Honorary Membership and 
Committe A 
Committee on Honorary Membership and 
Honorary Directorship of five member 
comprising the President, First Vice 
President, Second Vice-President 


Director hip 


Honorary 


two latest Past-Presidents, who are living 
and continue to be members, \ l 
shall be to present a statement ol qualih 
cations and make recommendations to the 
soard of Directors regarding all nominee 
presented for Honorary Membership and 
Honorary Directorship in the Soctrry and 
to arrange for the presentation of the cet 
tificate 

Reletter Sections 14 through 22 as 15 
through 23 

ARTICLE II 
ELECTION OF MEMBERS 

Section 1 
nees for Honorary Membership may be 
submitted to the 
writing by any corporate member of the 
SOCIETY 


Honorary Members Jomi 
3oard of Directors in 


Such nomination hall state 
the qualifications of the nominees for such 
member ship and shal ve referred to the 


Honorary Member hip ind Honorary Direc 


lor hip Commiuttee for its recommendations 


Honorary Members shall be elected by 
unanimous vote of the Board of Director 
except that no member of the Board of 
Director hall vote 


Mission 


upon hi ow! id 


ARTICLE IX 
NOMINATION AND ELECTION OF OFFICERS 


Sect Honorary Directors yom 
nees for Honorary Directorship may bs 
submitted to the Board of Directors in 
writing by any corporate member of the 
SOCIETY 
the qualifications of the nominee for thi 
Office and shall be referred to the Honorary 
Member hip and Honorary Director hip 
Commiultlee for its recommendatio 
ary Directors shall be elected by unani 
mous vote of the Board of Directors. ex 
cept that no member of the Board of Di 


Such nominatior hall state 


Honor 


rectors shall vote upon his own admission 
They shall hold office for life or until re 
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moved from office by majority vote of the 
Board of Directors 


ARTICLE XII 
COMMITTEES 


Committee on Awards. A 
Committee on Awards consisting of fiv 
members each serving a period of five 
years, one member retiring each year. The 
member senior in respect to service shall be 
Chairman It shall be the duty of this 
Committee to make the awards and nomi 
nate those to present honorary lectures at 
the Annual Meeting and to arrange for the 
presentation of such medal 


other awards as may bi 


ertificates or 


iuthorized by the 


Board of Directors 

pon ithorization hy the Board of Dire: 
for ; Py dent DD 
tees to th Commit fae 1 tern br 
vid pr ittor par ilar 
project or project 


RULING OF BOARD OF DIRECTORS 
June 28, 1945 
ird Meetin Men 


1 tle nd 
bers of the Executive Committee, 


who art 
not members of the Board of Directors 


shall be invited to attend mee ting of the 
Board 


Employment 
Service Bulletin 


POSITIONS VACANT 


V-177 Silver Brazing Alloy 
ent manufacturer of silver | g alloy 
ind fluxes has opening for salesman demo 
strator with shop background. Locatior 
New York area 

V-178 Business Opportunity For 
sal Old-established and well-developed 
velding equipment and supplies busine 
located in a thriving industria iter 1 
in New York State Exclusive distribu 
tors for all the “big name brand in the 
velding manufacturing field Must I] 
because of ill health 

V-179 Engineer f Test to take 
charge of commercial and _ industrial 
structures and material test M.S. de 
gree and laboratory experience desirabl 
Opportunity to lor doctorate 


Salary $3000.00 or more for > 
pM nding on experience One month vaca 


tion with pay 


V-180 Research Engineer, to work on 
industrial research program Advanced 
legree and some experience in testing and 
vibration theory  desirabl Salary 


$3600.00 or more de pr nding on ¢ xperience 


ear h | ( llow , LO we rk half 


V-181. Re 
time on industrial researc 
tudy half-time for M.S. or Ph.D. degree 
One of these is an American Weldi 
Society Fellowship Program which will 
tart Feb. 1, 1946 


1 programs and 


Salary $1080.00 for 
months together with freedom from 
tuition fe Extra compensation during 
ummer months may be obtaimmed by 
working full time 

Applications for the last thr 


hould contain complete scholasti 


position 
ibove p 

and experience record and should be sent 
to Dr Johnston, Associat 
Director, Fritz Engineering Laboratory, 
tethlehem, Pa 


Bruce G 
Lehigh University, 
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SERVICES AVAILABLE 


4-005. Army officer returning f; 


oversea ce 


welding bu 


ires to purchase a suit 
iness Also would be inte; 


ted in part ownership combined with 


CT in 


location pre 


A-506. 
ing field a 


majoring 


tric and oxy 


iron, alum 


ingle and t 
carbon are 
metallurgy, 


tion control 


d investment North 


ferred 


U years experience tt 
follows: 2 year 
1 welding engineering 


t years as a welding instr 


ng special t, and a y it 


eer. Have taught 
acetylene welding of steel 
inum and aluminur 
er, and stainle tee] 
win carbon are and auto 
Also familiar with 
production method 
development of 


he 
and th | 


pro edure 


4-507 Have layed 


ind indire¢ 


tan 


resistance 


iluminun 


duction tro 


rR 


ind proce lur 


Metallurgist, g 


out steel du \ 
tly, have fitted in 10 


ks, machinery and pipe 


new construction and 


ied with the electric arc o 


ind = repaired = the 
1 the A 


ik , radiator » ms ha 


etylene-Oxyget 


itting torch on heavy 
el foundries and 


plate work. Ca i 


raduate, 5 vear 
n research and devel 
elding, soldering, and 
illoys, and steel Hat 


uble-shooting in relat 


RESISTANCE WELDERS PAMPHLET 


An attr 
pamphlet h 
ject of resi 
Winfield Ce 


active illustrated 
is been prepared on the 
tar wi Ider by he | 


rp., Warren, Ohio rt 


phlet describes the principle of rest 


welding th 
type ol re 


bench wel 


e development of the d 


istance welding machi 
itures of The Taylor-W 
detatled descri 

let ortable veldet 
Wav Ider vel 
vel pot ld 
po Copy availabl 


BRONZE WELDING BULLETIN 


A new bulletin describing Phos-Tro 


Metal, Inc 
W-7 is well 


cal welds and tests, 


phy ical 
perage, wel 
typical appl 

Pho rro 


has just been issued 


properties, 


arc, phosphor bronze wel 
1 } 4 
Milwaukee 4, Wis Bull 
illustrated with views ol 
contains weld di 

recommended 
ding procedure and a 
ications 


de is a companion line to At 


co-Trode coated aluminum bronze 


trodes 
Copi Ss of 


request 


Bulletin W-7 will be se 


NOVEMBER 


stern 
| — ff | 
3 
as a weldet t 
and weld as 
welding le 
ust 
| 
velded wit torcl 
on pip ta 1st | 
| 
ch isting wo ight 
tructural and ou 
issembly line welding fabricati 
: . Served as Foreman and Inspecto Agi 
10, best of health and willing to pt ei } 
ployment anywhere 
A-5OR 
experien 
af 
*, 
fields i 
| 
il 
articulal el 
product 
welders, 
flash butt for 
pecific pur 
que 
a shield 
electrod 
| 
jig 
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Highly mobile, self-contained—this new Magnaflux 
unit simplifies welding inspection... Move it 
around as needed ...Save needless handling of 
heavy parts. Through magnetic particle inspec- 
tion, Magnaflux provides quality control for th 
welding shop...Its indicaticns are positive, easily 
interpreted, inescapable. 


the 


With Magnaflux, every weld can be examined 

quickly, economically. M 

ks, lack of 
} 


ana 


non-destructively igna- 


flux detects thermal crax penetration 


and fusion, slag inclusions other defects that 


‘ 
size and iocation ol 


cause rejections. The shape, 


hidden flaws are “high-lighted’’in minute 


metallic particles. 


This new KH-2 Magnaflux unit, illustrated with 
MAGNAFLU X 


New York * Detroit * Dallas « 
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ODL 


~ 


| 


| 


the XB-2A Powder 


high-amperage 


rectifiec! 


current, 


tion or demagnetiza 


Only 


vide the 


dence in 


CORPORATI 
5922 Northwest Highway, Chicago 31, Illinois 


los Angeles 


Magnailux 


Cleveland 


er ir 
ipment a1 
ispecti 
ments. WI 
ition 
| 


atlux C 
aterial 


ON 


Birmingham 


low-v 


ltage, 


and half-wave 


r DC magnetiza- 
ection 
i materials pro- 
iat builds confi- 
sk failures? Write 
ind free copy of 
ye of Machinery 
Patent Office, a 
I ation applied 
| netic par- 
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rylor 
outputs—b th AC | 
for either AC 
thoroug 
your we! 
mt Moutine inspecti 
Weldments” by Jaz 
trade mark of the Mag 
ee to its equipment and n 
ticle inspection. 
| | | 
| Hit 
| | | | 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


SOLDERING LEADS TO TERMINALS 


The use of a holding fixture and solder- 
ing transformer for soldering dynamotor 
leads to a terminal has greatly speeded up 
production at the Small Motor Division of 
the Westinghouse Electric Corp., 
Ohio. 


Lima, 


This Soldering Transformer and Holding 
Fixture Has Greatly Increased Production 


After the fixture holding the terminals is 
positioned with the left hand, the carbon 
electrode, which is connected to one of the 
transformer leads, is lowered until it 
touches the terminal. This completes the 
circuit since the fixture is connected to the 
other transformer lead Immediately 
there is enough heat created to melt the 
solder which flows over the face of the 
clips 


ENGINE-DRIVEN WELDER 


husky, full 
“Simplified’’ engine 
driven arc welder is the first post war mode! 
to be announced by The Hobart Brother 
Co., Troy, Ohio. Completely enclosed in 
a compact steel canopy with hinged sid 


panels and powered with a sturdy 26-hp., 


This lightweight but 
capacity 200-amp 


four-cylinder engine for economical opera 
tion, this new unit has a wide range of 40 
to 275 amp 

Multi-range [ual Control of welding 
current makes it easy for the operator to 
adjust voltage and amperage relationship 
to the fine degrees that are required of 
present and future welding applications or 
for use with all present and forthcoming 
The Multi-range Dual Control 
wheel on the front of the generator control 


electrodes 
panel corresponds to the ‘‘station selector’ 
of a modern radio receiver and the volt 
ainpere adjuster located inside the wheel 


corresponds to the radio ‘volume control 
With 10 ranges of welding current and 100 
steps of volt-ampere adjustment in each 
range, the Hobart Multi-range Dual Con 
trol makes available 1000 combinations of 
open circuit voltage and welding current 
for selecting any desired arc character 
istics 

Remote Control, a standard equipment 
feature of all Hobart welders, allows the 
volt-ampere adjuster to be easily removed 
from the control panel for use with an ordi- 
nary extension cord so that the operator 
can adjust the welding heat right at the 
work, eliminating repeated trips between 
the welding work and machine 

Standard equipment also includes the 
mercury-type idling device which auto 
matically idles the engine when not in use, 
cutting down on fuel consumption and en- 
gine wear 


Illustration shows the stationary model 
with newly designed steel skid mounting, 
beveled at both ends with tubular end 
cross members for easy skidding Port 
able mountings on a 2-wheel pneumatic 
tired trailer or on 16-in. shop type wheels 
are also available 


1945 OAKITE VICTORY CONFERENCE 


Highlighting each of the 1045 Victory 
Conferences of the Oakit: 
held in New York and Chicago during 


Organization 


October, was a vast exchange of technical 
information on cleaning, descaling, derust- 
ing, degreasing and related operations, par 

ticularly as applied to peacetime manu 

In addition 
to the entire field forces of more than 140 
Oakite Te 


these conferences were attended by the 


facture of civilian products 
hnical Service Representatives, 
stafis of the Mechanical Engineering, 


Chemical and Research Laboratories of 
Oakite Products, Ine 
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The various discussions were dey 
the determination of the most eff 
techniques for performing post war 
duction and maintenance cleaning 
tions on a time-saving, low cost 
Among the many subjects cover 
the war-developed Oakite CrysCoat p, 
cess for providing tenacious paint a 
to ferrous metal surfaces; prepara 
aluminum and aluminum alloys { 
welding, Alroking, anodizing and ot 
dustrial finishes; surface preparat 
basis metals before electroplating 
Oakite materials in cutting, g 
drawing, stamping, burnishing, tu 
etc., and other important subject 


NEW FOOT-OPERATED SPOT WELDE 


In keeping with the recently an 
Precision Rocker Arm air-operat« 
welder, Precision Welder and Ma 
Co. of Cincinnati, Ohio, announ 
new Precision Rocker Arm Foot-O; 
Spot Welder. This machine over 
the major objection to foot operatior 
of pressure, by a unique mechanis: 
bining high pressures with minimu 


ator fatigue 


Among the features are 


l High welding pressures up to 4 
on the electrodes with 
erted by the operator 


Minimum foot treadle move 


9 in. giving 1'/,-in. el 

movement, also adyusta 
best operating condition 

Unit construction with rer 

ide covers keep 
a minimum 

} Micro-switch firing of ti 
pressure before flow of 
rent 

5 Fabricated frame of chann 


struction insures rigidity 


q 
ds 


Eliminate down-time... 


Weld Spare Gears with 
TOBIN BRONZE 


READY TO GO to work again, these worn __ flexible metal tubing for countless uses. 
and broken gears from wire braiding ma- “Don't Scrap It... Bronze Weld It!” is 
chines at the Metal Hose Branch of The more than a slogan —it’s a NECESSITY in 


American Brass Company, were quickly many plants. Publication B-13 describes 

and economically reconditioned with Anaconda Welding Rods, suggests uses 

Tobin Bronze” Welding Rod. and procedures. Write for a copy. 

| Through the use of these spare gears,the THE AMERICAN BRASS COMPANY 

machines were kept in operation 24 hours ut 

a day on vital work, braiding wire Over I» Canada: ANACONDA AMERICAN BRASS LYD., New Toronto. Om 


BUY VICTORY BONDS...Help Assure World Peace 
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effectiv, 
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by 


accomplished with the new automatic ; 


AUTOMATIC WELDING PROCESS mechanized and hand are-welding pro 
INCREASES PRODUCTION 300% cedures with the Unionmelt welding prox 
ess by a manufacturer of water supply 


Production has been 


stepper 


1 up 


former 


combination 


f 
ol 


equipment 


Superior appearance and im 


provements in weld quality have also been 


stallation. The accompanying pict 
illustrate the application of thi r 
process to the fabrication of a shutter 
strainer for use in deep water well 


replacing the 


A Rolled Form with the Joint Tack Welded Is Shown in 


Position for 


Making the Longitudinal Weld 


Fig. 1 The First Step in the Production of the Fig. 2 

Shutter Strainers Is the Forming of »e-In 

Ingot Iron Sheet Into Cylinders. The Longi- r} et 
tudinal Seam Is Then Welded 


Fig. 3- When Several Such Cylinders Have Been 
Welded and Slotted They Are Joined Together to Make 
a Strainer Unit 


} |} le of mate th 
led to the h se P 
tf ewas ail ve! 
n, the f i 
hile the assembl tated at a Nhen the { on 
ilriven 1 tionary w yh é y and 
ingeme A h ng 
1 | { 
I 
3e 
1098 THE WELDING JOURNAL 


Fig. 4 The Unionmelt Type 


“U"’ Welding Head Is Used to Make 


the Fillet Welds on the Connecting Bands 


ry tr 
he r 
€ 
€ 
fillet weld ide the st ‘ f 
rn? Sir ‘ 
te 
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I Ww 120 Using tne tomat 
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DID THE IMPOSSIBLE 
AND JUMPED PRODUCTION 
300% WITH 


: STEEL FABRICATORS 
- Pres. - Ludlow Welding Co. 


“In this type NNA WALKIE- : 
Case, ditensions All attempts fo produce this Walkie-Talkie Case by 


had to be held to extremely conventional drawing methods failed because the 
small tolerances of -+-.015 specified critical dimensional tolerances could not be 
ae etn agli held. When we were asked to tackle the job our 
sight joldts, 1) posed © tough engineers decided to try a new approach using weld- 
problem that wos success- ing. The cases were stamped from flat sheets and 
fully solved by welding then formed into shape and the folded edges welded. 
with EvtecRod 16." Although this procedure enabled us to hold to re- 
quired tolerances production with ordinary rods was 
too expensive. After three weeks of research we were 
ready to admit defeat when we tried EuvtecRod 16. 
That solved our problem! 


“Due to close tolerance and thin gauge, heating had 
to be kept down to avoid distortion. Because EutecRod 
16 bonds at 1300-1600° F. all danger of distortion 
was avoided. | 


“When we tried a standard steel rod our welders | 
could only turn out 30 cases a day. But when they 

tried EutecRod 16 they jumped production 300% by 
producing 120 cases per day. This is the fastest gas 
tod they have ever used and practically eliminates 
after-machining. 

“Thanks to Eutectic we were able to get into maxi- 
mum production rapidly and economically. " 


All EUTECTIC Alloys ore now available for civilian production. 
By means of 48 specially developed Rods and Fluxes you 
can employ the many revolutionary edvantages of EUTECTIC 
Low Temperature Welding. Get the facts today! 


Please send me complete facts about EUTECTIC Rods and Fluxes and 
information on how to purchase a selection of the 9 most important 


EvtecRods for every day use. Dept. JN-1 tj LE 4 
RODS 
FLUX POWDER WIRE sTrie 
1945 
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HYDRAULIC HIGH-LIFT TRUCK 


Employing the same light-weight welded 
tubular and formed plate construction used 
in their 1000-lb. capacity unit, LYON- 
Raymond Corp., 2452 Madison St 
Greene, N. Y., have added a 2000-lb 
capacity Hydraulic High-Lift Truck to 
their line 

Its light weight-—about one-third less 
than conventionally designed portable ele 
vators—makes the truck very suitable for 


transferring materials as well as for stack 
ing and tiering 


The standard stock model has a plat- 
form 30 in. wide by 36 in. long with an 
elevating range from 6 to 60 in. above the 
floor. Ease of movement is provided by 
Timken equipped 10 in. diameter front 
and 5-in. diameter rear wheels. A foot- 
operated floor lock, making two-point con- 
tact with the floor, will hold the truck 
firmly in position when desired. A two- 
speed hydraulic hand pump, as illustrated, 
is standard equipment or a motor-driven 
hydraulic pump may be furnished. 


SPOT WELDING ACCELERATES 
TRYOUTS FOR NEW PRODUCTS 


An illustration of how mass production 
methods such as spot welding with auto 
matic or semiautomatic equipment can 
be employed during the reconversion 
months ahead to get certain types of pro- 
ducts on the market economically and 
with much greater speed than has hereto 
fore been possible is shown by a recent 
venture made by a Midwest cabinet manu 
facturer. With the aid of assembly spot 
welding, the company was able to have a 
trial lot of 5000 all-steel utility tables 
for domestic, commercial and industrial 
uses—in the hands of the retailer within 
about five weeks’ time after the project 
had been authorized, and without major 
investment in production equipment on 
the part of the manufacturer 


1100 


Portable gun spot welding—carried 
out in the job welding department of 
Progressive Welder Co., Detroit--was 
the fabricating method which permitted 
the production of the 5000 steel tables 
quickly and at a low cost per finished 
item 

The tables assembled by Progressivs 
consist of four legs and three shelves each 


All components are of 16-gage steel stamp 


ings Chere are ten pieces, representing, 
however, only two different shapes, 
needed in the construction of each tablk 

The simple sections requiring no expen 

ive press dies are assembled with a total 
of 24 spot welds--two spots on each leg 
at each shelf his fastening method is 
combined with interlocking of the 
bers which thus produces exceptional 


strength and rigidity in the completed 
tabl 

A standard C-type portable resistance 
welding gun was used to make the spot 
welds. Only a single clamping type ro 
tary work-holding fixture was necessary 
to complete the assembly of the table 

A production speed of 16 tables per 
hour with one operator was easily at- 
tained, thus permitting the entire lot of 
5000 units to be placed within the hands 
of the retailer some five weeks after the 
inception of the project 

This number of all-steel tables of one 
size is generally considered a high produc 
tion run and normally involves consider 
able financial investment in dies, jigs and 
fixtures and other equipment with which 
to fabricate the units. Use of spot weld 
ing made possible the production of the 
5000 tables at a minimum over-all cost 
and so permitted large-scale local sampling 
of the market for this particular item in a 
space of time generally held to be insuffi 
cient to make even a cursory market an- 
alysis 


Assembly Spot Welding of a 5000-Unit 
Lot of All-Steel Utility Tables for Market 
Tryout with a Progressive Welder Co. 
Portable Resistance Welding Gun and a 
Simple Clamp Type Work-Holding Fixture 
Enabled Completion of This High-Produc- 
tion Run in Five Weeks with a Minimum 
of Investment in Design 
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LINDE AND CARBIDE TO EXPAnr 
SOUTHEASTERN FACILITIES 


Plans for the construction of oxye, 


and acetylene-distributing  facilit; 
Mobile, Ala. and Miami, Fla., hay 
announced by The Linde Air Prody 
Co., a unit of Union Carbide and Cart 
Corp. Another unit, Carbide and ( 
Chemicals Corp., also has an 
plans for the erection of a ‘‘Pyrofa 
filling station at the Miami, F] 

The Evans Construction Co. of Mobil 


Ala., ha been awal le 1 the contr t for 
constructing an oxygen filli 
an acetylene-producing plant j; hat 
city Che plans also include space for , 
warehouse for ‘“‘Union’’ Carbid 


road service to the plant will b 
by a spur track from the Gulf 
and Ohio Railroad The plant 
pec ted to be in operation about D 
Ist 

At Miami the construction 
has been awarded to John B 
Facilities at this point will & 
oxygen-distributing plant, an 
produ ing plant and i War 


“Union"’ Carbide 


BOEDECKER APPOINTED 
WELDING ENGINEER 


W oodrow Boedecker has bi en | 
to the position of Welding Engi 
The Bastian-Blessing Co. of 
manufacturers of REGO welding 
ting equipment. He has been 
company for nine years, the last { 


which he has served as Assistant \ 


Engineer. In that capacity he was acti 


in the development of the Rego 
water cutting torch, new tips for 
torches and new lines of scar! 
gouging tips, as well as some of th 
war equipment made by The 
Blessing Co. Mr. Boedecker is a! 
of the AMERICAN WELDING SOCIETS 
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| Maintenance Repair Operating 


ELECTRODES 


» Mc No. 4 4 ou requil a stee 
. rode iK meets mos ‘Iding rox electrode or any other of the wide range 


requirements for maintenance,repairand of mild steel, alloy steel and stainless 
Grade operating—it has been popularly called steel electrodes—specify McKAY by 
* No.3 E4520 . the MRO Electrode by the manonthejob. name. The complete uniformity and suc- | 
* No. 15 £6010 The McKAY No. 14 Electrode is par- cessful performance of McKAY Rods 
No. 17 E6012 ticularly suitable for factory mainte- underall work-uses make McKAY Weld 
nance. It operates with equal ease on’ ing Electrodes preferred by the “man on 
meee E6030 ° either AC or DC machines. Even a rela-_ the job” as well as by the men who en- 
, No. 16-H None “s tively inexperienced welder does not  gineer the jobs 
> have difficulty in getting excellent results 
No. 10 . ‘ 
ns E7010 Specifications: 
° 11 


McKAY No. 14 Mild Steel Electrode—Made to contorm to the standards 
of American nes, Society s E1613 type of electrode. Made in sixes 
1/16", 5/64”, 3/32 1/8", 5/32, 3/16", 7/32, 1/4” end 5/16 


GENERAL SALES OFFICES: YORK, PA. 


THE COMPANY 


(7 WELDING ELECTRODES .. . COMMERCIA CHAIN 
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Boundaries Approved by Board of Directors 


DISTRICT I 
BOSTON SECTION 


State of Vermont, State of Rhode Is 
land, State of New Hampshire, State of 
Massachusetts from the Atlantic Coast 
Line to the Western Boundary of Worces 
ter County. 


BRIDGEPORT SECTION 


Connecticut Counties of Fairfield, New 
Haven, Middlesex and New London 


CANAL ZONE 


Not assigned—Section being aban 
doned 


NEW YORK SECTION 


New York Counties of New York, 
Kings, Queens, Bronx, Richmond, Nas 
sau, Suffolk, Westchester, Putnam, Rock 
land, Orange, and Sullivan and Green 
wich Township in Fairfield County Con 
necticut. 


HARTFORD SECTION 


Connecticut Counties of Litchfield, 
Hartford, Tolland and Windham 


NEW JERSEY SECTION 


All of New Jersey except the counti 
of Warren, Hunterdon, Burlington, Ocean, 
Camden, Atlantic, Gloucester, Salem, 
Cumberland and Cape May 


PORTLAND SECTION 


The State of Maine 


NORTHERN NEW YORK SECTION 


The New York Counties of Albany, 
Clinton, Columbia, Delaware, Essex, 
Franklin, Fulton, Greene, Hamilton, Her 
kimer, Montgomery, Otsego, Rensselaer, 
Saratoga, Schenectady, Schoharie, Ulster 
Washington and Warren. 


ROCHESTER SECTION 


New York Counties of Orleans, Gene 
see, Livingstone, Onandago, Lewis, Sen 
eca, Chenango, Oneida, Jefferson, Tomp 
kins, Madison, Oswego, St. Lawrence 


WESTERN MASSACHUSETTS 


All that part of the State of Massa 
chusetts west of the western boundary of 
Worcester County 


WESTERN NEW YORK 


New York Counties of Niagara, Erie, 
Chatagua, Cattaraugus, Allegheny, Wyo 
ming and the Niagara Section of the 
Province of Ontario Canada. 


DISTRICT II 
PHILADELPHIA SECTION 


Pennsylvania: Bucks, Montgomery, 
Chester, Delaware, Philadelphia. 

Delaware: New Castle 

New Jersey: Burlington, Ocean, Cam 


dem, Atlantic, Gloucester, Salem, Cum 
berland, Cape May 


LEHIGH VALLEY SECTION 


Pennsylvania Northampton, Lehigh, 
Carbon, Monroe, Pike, Wayne, Lacka 
wanna, Luzerne, Columbia, Schuylkill, 
Berks, Montour 

New Jersey: Warren, Hunterdon 
YORK SECTION 

Pennsylvania: York, Lancaster, Dau 
phin, Adams, Franklin, Cumberland, 
Perry, Juniata, Mifflin, Snyder, Union, 
Milton, Northumberland, Lebanon 

Maryland: Washington 


MARYLAND SECTION 


Maryland: Frederick, Carroll, Balti 
more, Harford, Cecil, Howard, Ann 
Arundel 


WASHINGTON SECTION 


Maryland: Montgomery, Prince George, 
Calvert, Charles, St. Mary’s 

Virginia Loudon, Fairfax, Princes 
William, Stafford, King George 

District of Columbia 


PORTSMOUTH SECTION 


Virginia Prince Anne, Norfolk, 
Nansemond, Lancaster, Southampton, Isl 
of Wight, Sussex, Surrey, Prince George, 
Charle City, James City, York, War 
wick, Elizabeth City, New Kent, Glou 
cester, Mathews, Middlesex, Essex, King 


and Queen, King William, Westmore 


land, Northumberland, Richmond. 


DISTRICT IV 
DETROIT SECTION 


Michigan Counties of Wayne, Monroe, 
Washtenaw, Essex, Oakland, Macomb 
and all that territory within the Provinces 
of Ontario within 35 miles radius of De 


troit City Hall 


FLINT SECTION 


Michigan Counties of Gennesee, Bay 
Saginaw, Shiawassee 


COLUMBUS SECTION 


Ohio Counties of Harden, Marion, 
Morrow, Knox, Coshocton, Guernsey, 
Licking, Delaware, Union, Champaign, 
Clark, Madison, Franklin, Pickaway, 
Fairfield, Hocking, Morgan, Muskingum, 
Noble, Washington, Athens and Logan 


PITTSBURGH SECTION 


Pennsylvania Counties of Butler, Arm 
strong, Indiana, Cambria, Somerset, West 
moreland, Allegheny,” Beaver, Washing 
ton, Greene, Fayette, and the West 
Virginia Counties of Hancock, Brook, 
Ohio and Marshall 


TOLEDO SECTION 


Ohio Counties of Williams, Fulton, 


Lucas, Ottawa, Sandusky, Erie, Huron, 
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Seneca, Hancock, Putnam, Henry, 
fiance, Paulding, Van Wert, Allen, Wy 
dot, Crawford and Wood 


CLEVELAND SECTION 

Ohio Counties of Lorain, Cuyahoga 
Lake, Ashtabula, Geauga, Medina 
mit, Portage, Stark, Wayne, Ashlan 
Richmond, Holmes, Tuscarawas 


SECTION WHOSE REPORTS ARE NOT IN 


Grand Rapids, Erie, Cincinnat 
Youngstown 


DISTRICT V 
MILWAUKEE SECTION 
The Ninth Federal Reserve District 
CHICAGO SECTION 
Illinois Counties of Lake, Cook 
Page, Kane, Kendall, Will, McH 
Winnebago, Lee, La 
Grundy, Keekakte 
Counties of Lake, LaPorte, Porter a 
Joseph 


Boone Og! 


PEORIA SECTION 


Che Illinois Counties of Adam 


Bureau, Cass, Champaign, ( 
Col | le \\ itt, | i | ord, 
Hancock, K xX, Livingstone, 


Macon, Marshall, Mason, Mcl 
McLean, Menard, Morgan, } 


Peoria, Piatt, Putnam, Schuyl 
i 

Sangamon, Shelby, Stark, Tazew 
millian, Woodford 
INDIANA SECTION 

Indiana Counties of Fountain, 
Vigo, Clay, Sullivan, Greene, Owe 
nam, Montgomery, Tippecanoe, Cart 


Clinton, Boone, Hendricks, Morgar 
roe, Lawrence, Jackson, Brow 

tholomew, Johnson, Shelby, Mario 
cock, Hamilton, Madison, Lipton, 
Howard, Case, Miami, Wabash, 
ware, Randolph, Henry, Wayne, 
Fayette, Union, Decatur, Jenning 


SECTIONS NOT SUBMITTED 


Quad Cities, North Shore, Oma! 
Louisville 


27TH ANNUAL MEETING 
AMERICAN WELDING SOCIETY 


At the Board of Directors’ 
held in New York on October iSth, 1 
decided that the AMERICAN W 
Society would not participat 
technical sessions of the Metal ¢ 
to be held in Cleveland in Februar 
but would devote its entire attent 
energies to arranging an outstandi 
time annual convention in Ch: 
October 1946 in conjunction wt! 
National Metal Congr: and 
to be held at that time. 
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Take from 
The New Vertex Honey! 


}. R. Rhoades, our arc welding 
super, is strictly the Conservative 
ype. Get him used to a swell elec- 
trode like Metal & Thermit’s Vertex, 
and you have one heck of a time 
selling him on an improved version 
of it. I know, because I'm his assist- 
ant and I undertook the job. 

“You can talk till the cows come 
home, and then talk to the cows,” 
Dusty told me. “I still will not be- 
lieve that the Vertex rod I've been 
using for ages can be made still 
better. So now let's go to lunch.” 

We went to lunch, and I kept at 


him. Finally he agreed to try the new 


MUREX 


Vertex rod and compare it with the 
old. Vertex, you know, is an all- 
position, general purpose electrode 
for mild steel work that can't be 
positioned — piping, structural steel 
work, ship construction, and so on. 

Right after lunch, Dusty borrowed 
a helmet and gloves, took a handful 
of the old and the new Vertex, and 
made some sample welds. He must 
have been at it half an hour before 
he lifted his helmet and gave me 
this sheepish grin. 

“Tom,” he admitted, “I would 
not have believed it. This new 


Vertex handles even better than the 
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old. It has better arc action, It pro- 
duces even less spatter when used 
at maximum amperages. In fact, it's 
a honey. Stock a batch of it right 
away.” 

I did, and it's made a hit with 
everyone in the department. If you 
haven't tried the new Vertex yet, 


you're missing a good bet. 


METAL & THERMIT 
CORPORATION 
120 BROADWAY, NEW YORK 5, N. } 


ALBANY + CHICAGO «- PITTSBURGH 
$O. SAN FRANCISCO + TORONTO 
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Boundaries Approved by Board of Directors 
DISTRICT I dem, Atlantic, Gloucester, Salem, Cum Seneca, Hancock, Putnam, Henry, I, 
BOSTON SECTION berland, Cape May Allen, Wya 
aol, rawtord and ood. 
State of Vermont, State of Rhode Is LEHIGH VALLEY SECTION : 
land, State of New Hampshire, State of Pennsylvania Northampton, Lehigh, CLEVELAND SECTION 
Massachusetts from the Atlantic Coast Carbon, Monroe, Pike, Wayne, Lacka Ohio Counties of Lorain, Cuyal 
Line to the Western Boundary of Worces wanna, Luzerne, Columbia, Schuylkill, Lake, Ashtabula, Geauga, Medina 
ter County. Berks, Montour mit, Portage, Stark, Wayne, Ashland 
New Jersey: Warren, Hunterdon Richmond. Holmes. Tuscarawas 
Connecticut Counties of Fairfield, New YORK SECTION SECTION WHOSE REPORTS ARE NOT IN 
Haven, Middlesex and New London Pennsylvania: York, Lancaster, Dau Grand Rapids, Erie,  Cinci 
phin, Adams, Franklin, Cumberland, Youngstown 
CANAL ZONE Perry, Juniata, Mifflin, Snyder, Union, 
Not assigned—Section being aban Milton, Northumbe rland, Lebanon. DISTRICT V 
doned. Maryland: Washington 
MILWAUKEE SECTION 
MARYLAND SECTION 
NEW YORK SECTION The Ninth Federal Reserve District 
a York Counties of Ne Ww York, more, Harford, Cecil, Howard, Anne CHICAGO SECTION 
Kings, Queens, Bronx, Richmond, Nas 
sau, Suffolk, Westchester, Putnam, Rock- FUT: [Hlinois Counties of Lake, ¢ ook, 
land, Orange, and Sullivan and Green WASHINGTON SECTION Page, Kane, Kendall, Will, McH 
ic shi it 1¢ ir ‘on Boone, 4 W1 bi gO, Lee, i 
— hip in Fairfield County C Maryland: Montgomery, Prince George, 
ae Calvert, Charles, St. Mary’s Cou ities of Lake. LaPorte, Port 
HARTFORD SECTION Virginia: Loudon, Fairfax, Prince Joseph 
William, Stafford, King George 
Connecticut Counties of Litchfield, District of Columbia P A SECTION 
Hartford, Tolland and Windham EA SCE 
PORTSMOUTH SECTION Phe Illinois Counties of Adam 
NEW JERSEY SECTION Bureau, Cass, Champaign, Christ 
irginia rine Anne, Norfolk, e ougl ore 
All of New Jersey except the countie Nansemond, Lancaster, Southampton, Isk 
of Warren, Hunterdon, Burlington, Ocean, of Wight. Sussex. Surrey, Prince Georg 
Camden, Atlantic, Gloucester, Salem, Charles City. Tames City. York. War ate 
Cumberland and Cape May al HC Gl McLean, Menard, Morgen, 
WICK, izabetn ity, sent, Giou Peoria, Piatt, Putnam, Schuyler, 
PORTLAND SECTION cester, Mathews, Middlesex, Essex, King = Sangamon, Shelby, Stark, Tazewell, "\ 
and Queen, King William, Westmor: Woodland 
The State of Maine land, Northumberland, Richmond. 
INDIANA SECTION 
NORTHERN NEW YORK SECTION 
DISTRICT IV Indiana Counties of Fountain, Park 
The New York Counties of Albany, Vigo. Clay. Sullivan. Greene, Owe 
Clinton, Columbia, Delaware, Essex, DETROIT SECTION ery Cart 
Franklin, Fulton, Greene, Hamilton, Her Michigan Counties of Wayne, Monroe, Clinton, Boone, Hendricks, Morgat 
kimer, Montgomery, Otsego, Rensselaer, Washtenaw, Essex, Oakland, Macomb roe. Lawrence lackson Brow! 
Saratoga, Schenectady, Schoharie, Ulster, and all that territory within the Province tholomew, Johnson, Shelby, Marion, H 
Washington and Warren. of Ontario within 35 miles radius of De cock, Hamilton, Madison, Lipto rant 
t it Cit Hi: ll owart ‘ase N abash 
ROCHESTER SECTION roi ity i Howard, Case, Miami, W : +s 
ware, Randolph, Henry, Wayne, Ru 
New York Counties of Orleans, Gen FLINT SECTION Fayette, Union, Decatur, Jenning 
see, Livingstone, Onandago, Lewis, Sen Michigan Counties of Gennesee, Bay 
eca, Chenango, Oneida, Jefferson, Tomp- Saginaw, Shiawassee SECTIONS NOT SUBMITTED 
kins, Madison, Oswego, St. Lawrence Quad Cities, North Shore, Omaha a 
COLUMBUS SECTION Louisville 
WESTERN MASSACHUSETTS 
Ohio Counties of Harden, Marion, 
All that part of the State of Massa Morrow, Knox, Coshocton, Guernsey, ~ 
chusetts west of the western boundary of Licking, Delaware, Union, Champaign 
Worcester County. Clark, Madison, Franklin, Pickaway, 
a WESTERN NEW YORK Fairfield, Hocking, Morgan, Muskingum, 27TH ANNUAL MEETING ae 
: Noble, Washington, Athens and Logan. AMERICAN WELDING SOCIETY 


New York Counties of Niagara, Erie, ae 
Chatagua, Cattaraugus, Allegheny, Wyo PITTSBURGH SECTION 

held in New York on October L&t! 
ming and the Niagara Section of the 


‘ ae decided that the AMERICAN W 
Province of Ontario Canada. “ 
Society would not participate 


technical sessions of the Metal ¢ 


Pennsylvania Counties of Butler, Arm- 
strong, Indiana, Cambria, Somerset, West 
moreland, Allegheny,* Beaver, Washing 


DISTRICT II . ton, Greene, Fayette, and the West to be held in Cleveland in February 
Virginia Counties of Hancock, Brook, but would devote its entire attent 
PHILADELPHIA SECTION Ohio and Marshall energies to arranging an outstandt 
Pennsylvania: Bucks, Montgomery, time annual convention in Cl 
Chester, Delaware, Philadelphia TOLEDO SECTION October 1946 in conjunction 
Delaware: New Castle Ohio Counties of Williams, Fulton, National Metal Congré and Ex 
New Jersey: Burlington, Ocean, Cam Lucas, Ottawa, Sandusky, Erie, Huron, to be held at that time, 
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Take from 
The New Vertex Honey! 


J. R. Rhoades, our arc welding 


super, is strictly the Conservative 
ype. Get him used to a swell elec- 
trode like Metal & Thermit's Vertex, 
and you have one heck of a time 
selling him on an improved version 
of it. | know, because I'm his assist- 
ant and I undertook the job. 

“You can talk till the cows come 
home, and then talk to the cows,” 
Dusty told me. “I still will not be- 
lieve that the Vertex rod I’ve been 
using for ages can be made still 
better. So now let's go to lunch.” 

We went to lunch, and I kept at 


him. Finally he agreed to try the new 


Vertex rod and compare it with the 
old. Vertex, you know, is an all- 
position, general purpose electrode 
for mild steel work that can't be 
positioned — piping, structural steel 
work, ship construction, and so on. 

Right after lunch, Dusty borrowed 
a helmet and gloves, took a handful 
of the old and the new Vertex, and 
made some sample welds. He must 
have been at it half an hour before 
he lifted his helmet and gave me 
this sheepish grin. 

“Tom,” he admitted, “I would 
not have believed it. This new 


Vertex handles even better than the 


old. It has better arc action. It pro- 
duces even less spatter when used 
at Maximum amperages. In fact, it’s 
a honey. Stock a batch of it right 
away.” 

I did, and it's made a hit with 
everyone in the department. If you 
haven't tried the new Vertex yet, 


you're missing a good bet. 


METAL & THERMIT 
CORPORATION 
120 BROADWAY, NEW YORK 5, N. Y 


ALBANY + CHICAGO « PITTSBURGH 
SO. SAN FRANCISCO + TORONTO 
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SECTION ACTIVITIES 


BOSTON 


The first meeting of the 1945-46 season 
was held at the Engineers’ Club, Boston, on 
Monday, October Sth Charles H. Jen 
nings, of the Westinghouse Electric Corp., 
spoke on the subject of ‘‘Welding Distor 
tion.”’ 

On behalf of the Boston Section, Chat 
man Peter E. Kyle presented a Past 
chairman's pin to Frank W. Davis, who 
served as Section Chairman from 1943 to 
1945 


CHICAGO 


The following is a schedule of meetings 
of the Chicago Section. All meetings start 
at 7:30 P_ M.andwill be held in the People’s 
Gas Auditorium, 122 So. Michigan Ave 


November 16th—‘Resistance Welding 
in Modern Industry,’’ Carl Otto, Doug 
las Aircraft Co., In 

December 21st——‘‘Welding on the Rail- 
road,’ Leland E. Grant, Chicago, 
Milwaukee & St. Paul R. R 

January 18th—‘‘Arc Welding Prac 
tices,’’ Carl M. Underwood, Northern 
Ordnance, Inc. 

February 15th—‘‘Thermit Welding,’’ 
J. B. Tinnon, Metal & Thermit Corp 

March 15th—‘'The Welding of Copper 
and Copper Alloys,’’ J. J. Vreeland, 
Chase Brass and Copper Co 

April 19th—‘‘New Aspects of the Oxy- 
acetylene Processes,’’ three speakers 
and Question Bee 

May 17th—‘‘Power Supply for Resist- 
ance Welding,’’ L. W. Clark, Detroit 
Edison Co 


CINCINNATI 


The first of the 1945-46 micetings of the 
Cincinnati Section was held on September 
25th in Middletown, Ohio. Through the 
courtesy of the United Welding Co. of 
Middletown, an inspection tour was con 
ducted by L. T. Kenney, General Manager 
and Ed Wenzel, Superintendent, at 4:30 
P.M. Sixty members enjoyed this tour and 
received first-hand information on the 
welding of numerous diversified weldments 
which this company produc 

At 6:30 P.M. 80 members were present 
at the Manchester Hotel for a chicken din 
ner and a short talk by Bennett Chapple of 
the American Rolling Mill Co. of Middle 
town. Mr. Chapple spoke of the uses of 
welding at their plants 

After dinner an inspection trip was con 
ducted by Roy Freeze, General Works 
Manager, and Charles Stutenroth, Assist 
ant Works Manager, through the central 
works of the American Rolling Mill Co 
Of particular interest was the submerged 
arc welding of spiral pipe in various di 
ameters and plate thicknesses 


CLEVELAND 


David Dietz, Science Editor of the 
Scripps-Howard Newspapers, opened the 
1945 46 session with a talk on ‘‘The Com- 
ing Era of Atomic Energy,” at the first 
meeting of the Cleveland Section on Ox 
tober 10th 

Mr. Dietz, who is an internationally 
famous editor, has followed research tn the 
field of atomic structure Mr. Dietz 
analyzed atomic research and its meaning 
for the future of America and the world 


COLUMBUS 


The October meeting of the Columbu 
Section was held on the 5th at Battell 
Memorial Institute. W. J. Conley, Con 
sulting Engineer of The Lincoln Electric 
Co., spoke on the subject ‘‘Fundamental 
Metallurgy as Related to Arc Welding.” 
Movies on ‘The Prevention and Control of 
Distortion in Arc Welding’ and Che 


Magic Wand of Industry"’ were shown 


DETROIT AND FLINT 


By special invitation the American In 
stitute of Architects, the American Society 
of Civil Engineers and the Associated Steel 
Fabricators of Detroit were invited to at 
tend the Detroit Section meeting on 
Friday, October 12th, and the Flint Div 
sion on Thursday, October 11th, at which 
LaMotte Grover, Welding Engineer, Air 
Reduction Sales Co., New York, spoke on 
the subject, ‘‘Welded Prefabricated Steel 
Sections.’’” Mr. Grover, with his wealth of 
experience in steel fabrication, presented a 
story that was more than interesting. It 
was directly educational 

A sound color film on ‘‘Prevention and 
Control of Distortion in Arc Welding”’ was 
shown through the courtesy of The Lin 
coln Electric Co 

The November meeting will be a joint 
meeting of the AMERICAN WELDING So 
creTy, Industrial Electrical Engineering 
Society of Detroit and American Institute 
of Electrical Engineers. It will be in the 
nature of a Resistance Welding Forum and 
will consist of afternoon and evening 


Ses sions 


INDIANA 


Che September meeting was held on the 
28th at the Lincoln Hotel, Indianapolis 
W. M.’Woll, of the Commonwealth Edi 
son Co., Chicago, addressed the meeting 
on the subject, “High Frequency, Induc 
tion and Dielectric Heating.” 

It was shown that any metal or electrical 
conductor can be heated by subjecting it 
to a high-frequency alternating magnetic 
field. Likewise, an electrical nonconduc- 
tor, or dielectric, can be heated by placing 
it in a high-frequency electrostatic field 
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In practice this heating is accon 

rapidly, usually in a few second 
Since frequencies considerably 

than 60 cycles are required for t] 


esses, 1t 1s necessary to use a Cony 
supply the desired high-frequency 
Four types of converters ar iva 
motor-generator sets, spark gap 
tron tube sets and the recently i 
rectifier sets. A wide range of f1 
can be used 

Several practical applications o 
tion heating are im use, an outstan 
vantage being the reduction tn | 
process time Gears, crankshaft 


other parts can be surface hardet 
desired depth by this means, th 
tion of scale being reduced by tl 
ened heating cycle 

[uduction heating processes play 


unportant part in War producto 
manufacture of tin plate by a 
proce that enabled the produ 


threefold increase from a given a! 
tin. It was also used in heating bill 
making shells, and electrobrazing 
another application 

In the dielectric heating pro 
quencies up to 200,000,000 cycl 
ond are used. The material to bi 


placed between two electrod 5, wl 


be flat plates or special shapes, d 
on the application. Here again raj; 
heating is an advantag¢ Chis pro 


make it possible to make larger 
from thermosetting plastics 

The electronic sewing machine u 
pair of roll-type, high-frequency el 
making it possible to join sheets of | 
or plastic-impregnated cloth in tl 
facture of such articles as leakpr 
coats 

It was also pointed out that 
frequency heating methods produ 
uniformly throughout the material 

The talk was illustrated with 
well as several samples, which 
an unusual amount of interest 


MARYLAND 


rhe first meeting of the season 
on September 24th and was prec: 
dinner at the Engineers’ Club. A. R 


Research Laboratory, Union Carbid 


Carbon Corp., presented an interest! 
dress on ‘‘Modern Hard Facing Met 
Lively discussion followed 

A Question and Answer Period w 


augurated at this meeting, starting al 


P.M. Considerable interest was evn 
participants and audience 


NEW JERSEY 
A. R. Lytle, of the Union Carb 


Carbon Corp., was the guest spea 
the September 18th meeting of t! 


i 


| 
ite 
anu 
ra 
ig 
3 
yt 
i 


- 
7 
A 


Continuous. 


Longitudinal Seam Welder 


Speed up Your Welding 
and Cut Production Costs! 


The ‘‘Berkeley”’ . . . restricted during wartime to speeding up the vital 
production of critical war material . is again available for your re- 
quirements. 


Here is what you get with the ‘‘Berkeley’”’: 
e Faster production e X-ray quality welds 
e Reduced costs e Minimum of distortion 


e No Finishing required 


Here is what the ‘‘Berkeley”’ will do. . . weld the seam of rounds, squares 
and a variety of shapes ranging from 4” to 21” in diameter . . . 18 gauge 


to !,” plate. There is no substitute for the ‘‘Berkeley’’ used in combina- 


tion with the automatic submerged electric arc. 


Write us today for information about the ‘‘Berkeley’’ most suitable to 
your requirements. It is available with modifications and special fea 


tures to meet the exact requirements of special applications. 
* In 14-gauge steel 
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Jersey Section. Mr. Lytle’s subject was on 


“Oxyacetylene Pressure Welding.”’ 


NORTHWEST 


D. C. Smith, Metallurgist, Electrode 
Division, Harnischfeger Corp., Milwau- 
kee, spoke on ‘‘Electrode Coatings, Their 
Development and Their Effects Upon 
Welding”’ at the October 3rd meeting held 
at Coffman Memorial Union, University 
of Minnesota 


NEW YORK 


The New York Section celebrated its 
25th Anniversary at a Dinner Dance held 
at the Hotel Pennsylvania on the evening 
of October 18th. The evening was selected 
to coincide with the one-day Annual Meet 
ing of the AMERICAN WELDING SocIET\ 
Some 600 members, their guests and wives 
attended the dinner, which was a gala 
affair. Preceding the dance there was a 
half-hour talk and demonstration on Split 
ting the Atoms and Atomic Energy” by 
John R. Dunning of Columbia Univer 
sity. Dr. Dunning was the first American 
scientist to accomplish successfully the 
fission of the uranium atom 


NORTHWESTERN PENNA 


Northwestern 
held at the Hotel 
Corry, Corry, Pa., on Wednesday, Sep 
tember 12th 

Asa result of balloting held August 10th, 
it was reported the following officers were 
unanimously elected: 

Chairman, C. W. Lytton; 
man, W.H. Cochran; Secretary-Treasurer, 
W. R. Boyd. 

Because of the desirability of having an 
Executive Committee 
immediately, it 
thorough discussion of the 


A dinner meeting of the 


Penna. Section was 


Vice-Chair- 


which could func 


tion was decided, after 
subject, that 
held of 


member to hold office for twu years and two 


nomination and election be one 


for one year 


elected oth- 


members to hold office 
gentlemen, together with the 
to constitute the 


eers of the Section, are 


Executive Committee, until their 


succes 
sors are chosen in accordance with the By 
laws 

H. O 


Johnson 


Walker, two-year term; L. H 
and $. V. Williams, one year 
term. 

The Chairman announced the appoint 
ment of the following committes 
ittee: W. H 


Brown, Hamil 


Walker, S. \ 


ram C 
Cochran, Chairman, Ed. J 
ton W. S. Trayer, H. O 
Williams 
Temporary 
Daniel H. 
Maeder, E 
McNamara, 
E. R. Torgler 
Advertising 
Chairman, C. \ 


Temporary Pro 


Membership 
Meyers, Harold 
N. Chester, J. C. Hobbs, T. J 
Carl Jensen, A. E 


Commullee: 


Chairn iv, 
Drum, 
Brown 


Commiuttee: Ed J 


Boyer, Paul Ristau 


OKLAHOMA CITY 


Ernest Bernard, Plastics Development 
Engineer, representing Chicago Molded 
Products Corp., Synthane Corp. and Iten 
Fiber Co. of Illinois, was the guest speaker 
at the October 4th meeting held at the 
Biltmore Hotel. Mr. Bernard’s subject, 
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“Development of Plastics and Their Uses 
in Welding,” was a timely and interesting 
outline of the discussion on Plastics. A 
film, ‘‘Modern Plastics,’’ was also shown 

The Oklahoma City Section announced 
the election of the following officers for the 
1945-46 season: 

Charles M. Bowen, Chairman; 
M. Mideke, Vice-Chairman; L. I 
art, Set retary; 


Joseph 
Stew 
Denver House, 7 reasurer 

Committee for 


Executive two years 


Adolph C. Echer, Jim Craig, Howard 
Sims, Luther Cold, William Klein (one 
year) 
PHILADELPHIA 

A. C. Weigel, President, AMERICAN 


WELDING Society, and Vice-President, 
Combustion Engineering Co. Inc 
York, was the guest speaker at the October 
15th meeting held at the Engineers’ Club 
Mr. Weigel spoke on the ‘Present 
Future of Welding.” 

The second Group Discussion meeting 
was held on Friday, November 2nd, at the 
Engineers’ Club Junior Room W. A 
Reeves of John A. Roebling 
Trenton, N. J., was the director of the 
‘“‘Pro’s and Con's of Welding in 
Bridge Construction”’ was the subject 


New 


and 


Sons Co., 


meeting 


PITTSBURGH 


The October meeting held on the 17th 
was addressed by Scott D 
ant Manager, Applied Engineering Ds 
partment, Air Reduction Sales Co., New 
York, who spoke on “Various Welding and 
Cutting Probelms in Heavy Industry.”’ 


Baumer, Assist 


The 25th Anniversary Meeting will be 
held on November 2Ist at the Imperial 
Room, Webster Hall Hotel, Oakland. The 
principal speaker will be A. Allen Bates, 


Manager, Chen 
partment, 


and Metallurgical 
Electric Corp 
“Observations of 


stinghous« 

whose subject will be 

Postwar Germany.”’ 
Program of coming meetings ts as fol 


low > 


January 16th Brazing, Arthur Kk 
Phillipi, Manufacturing Engineer 
Westinghou Electric Corp 

20th Desigi 


Februarv 1 for Wel ling, 


Fred | 


Gold by, LD velopment Engi 
neer, Chicago Bridge and Iron Co 
March 20th Welding as a Maint: 
nance Tool,”’ J. B. Whitlock, General 


Maintenance Engineer, The 
Rolling Mill Co 


April 26th-——-Ninth Annual Tri-Stat 
Convention Special program of 
speakers and activities will be an 


nounced later 

All of 
ception of the Anniversary 
be held in the 
tute 


with the ex 
Meeting, will 
Mellon Insti 
Oakland 


1945-46 are as 


the above meetings 
Auditorium, 
of Industrial Research, 


rhe officers for follows 


Chairman, G. O 
Co. of America: 
Schane, 
lary, J 


Hoglund, Aluminum 
Vice-Chairman, Harry P 
Allis Chalmers Mfg. Co Secre 
Minnotte, Minnotte Brothers Co 


PORTLAND 


The fourth meeting of the Portland Sec 
tion was held in the Congress Hotel on 
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Tuesday, September 25th. A dinne: 
enjoyed by 40 members and guests 
Arthur R. Hard, 
the Industrial Research Division, 
ington State College, Pullman, Wa 
ton, explained the reasons for th 
ment at the college, 


was 


Research Engi: 


stating that it was fo, 
experimental purposes and tests would } 


made for any manufacturing company 
figuring expense costs of produ 
he speaker of th 
Chief Sales Engineer for the l 
Winfield Corp., Warren, Ohio, talked 
“Possibilities in-the Field of Re 
Welding.” 
Mr Cooper covered the resi tan 


welding field through spot, flash, butt 


tion, 
vening, J. H. 


seam welding with many variation H 
pointed out the made of 
welding during the war and the many 
plications now open for the manufa 
in peacetime 


Many uses 


Slides of specific machines and ap 
tions were shown following the talk 

Phe questions and answers di 
covered many interesting problem 


ROCHESTER 


Officers for 
man, Walter Dick, Odenbach Ship! 
Joseph 


Secretury, | 


1945 if} season are { 


Corp.; Vice-Chairman, 

Kodak Co 

Steel 
Kinz, 


Eastman 
R Jones, 
1 Treasurer, 


Co. Ine 


Servic e. 


The A 


Seneca 


Harold 


SAN FRANCISCO 


Lt. R. S. Hale, U.S.N.R., Project Ma 
Construction 
Drydocks, 
‘Welded 


Buildings and Other 


Contracts at 
Point, Calif 
Construction 
Steel 


ager of 
Naval Hunters 
spoke on Steel 
Structures” at 
the September 24th meeting held at the 
’ Club. 


After the main portion of the meeting, a 


Engine 


, provided by the War 
Mira 


sound motion pictur: 
Department and entitled ‘ 


was shown 


SYRACUSE 


The 
Syracus« 
in Room 19 of th 
Science 


of the 
Section was held September 12th 
College of Appli 
Building, Syracuse University 


ninteenth regular 


Ineeting 


W. J. Conley of the Lincoln Electn 
Co. was introduced by the Techmica 
Chairman, Robert Greer, and gave a very 
interesting discussion on ‘‘Stresses an 


Strains.”” This was accompanied 
Lincoln Electric Co. motion picturt 1 he 
Prevention and Control of Distortion m 
Arce Welding.’”’ Mr 
number of questions posed by the audience 

Mr. Greer headed a 
whether it should be the policy 
Syracuse Section to bring before it 
regular meetings 
which have been placed on the market 


Conley answ 


discussion a 


bers at new pt! 


There was some question as to w 
this would be considered free adv 
It was the opinion of those present t! 
Section should take every opportu 
place this information before its m 
rite question was brought up becau 
the fact that the Bentley Weldery la 
exhibit in the hall their newest idea 1 


tioning equipment 
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PRES EN TIN G 
OUR COMPLETE LINE OF , 
WELDING ELECTRODES 


Mild Steel Electrodes 


BLUE DEVIL .... All Position, Reverse Polarity. ...... A. W. S. 6010 


All Position, A.C. Current .......4. A. W.S. 6011 


GRAY DEVIL... . General Purpose, Poor Fit-up 


GRAY DEVIL No. 2 General Purpose, Smooth Bead 
Straight Polarity 


BLACK DEVIL ... Deep Grooves and Horizontal Fillets 


RED DEVIL..... Deep Grooves, Reverse Polarity ..... A.W.S. 6030 
BLACK DEVIL F.B. Finishing Beads for Smooth Cover Beads A.W. S. 6030 


High Tensile Electrodes 


BLUE DEVIL 85 .. All Position, Reverse Polarity. ...... A.W.S. 7010 


REO DEVIL 75... Deep Grooves and Horizontal Fillets. . A.W.S. 7020 
A. W.S. 7030 


Special Electrodes and Acetylene Rods 


Stainless Steel Electrodes Electrodes & Acetylene Rods Bronze and Copper 
All types for Cast Iron Welding Alloy Electrodes 


and Acetylene Rods 


Tool and Die Electrodes dard Surfacing Electrodes Aluminum Electrodes 


and Acetylene Rods 


High Carbon, Alloy and Mild Steel Bore and Lightly Mild Steel 
<3 Mangonese-Nickle Electrodes Coated Electrodes and High Carbon 
aah for Rail Welding Acetylene Rods 


Welding Accessories 
CHIPPING GOGGLES 


WELDING MACHINES: A.C. TRANSFORMER TYPES 
WELDING GOGGLES + WELDING CLEANING TOOLS 
WELDING CLAMPS «+ SAFETY CLOTHING + WELDING GLOVES 
CARBON PASTE & FLUXES « WELDING CABLE CONNECTORS 
WELDING CARBONS « CARBON PLATES + WELDING CABLE 
WELD SPATTER ELIMINATOR « ELECTRODE HOLDERS 


The CHAMPION RIVET CO. 


\ CLEVELAND, OHIO, East Chicago, Ind. 
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There were 26 members and 8 guests 
present. Meeting was adjourned by the 
Chairman at 10:15 P.M 


TOLEDO 


Newly elected officers of the Toledo Sec 
tion are as follows: 

Chairman, Edwin Nafzger; Ist Vice- 
Chairman, John C. Geisland; 2nd Vice- 
Chairman, Sam W. Snell;  Secretary- 
Treasurer, A. H. Homrighaus, Jr 

Members-at-Laree, Anthony Menna, I 
W. Masters, Harold A. Smith; Chairman, 
Wembership Committee, Anthony Menna; 
Chairman, Program Committee, John C 
Geisland; Chairman, Problem Committ 
Sam W. Snell; Delegates to 7 
cal Council, C. M. Richardsor Edwin 
Nafzger. 


WESTERN MASS. 


A joint meeting with the American So 
ciety for Metals, Springfield Chapter, was 
held on September 17th at the Hot 
Sheraton, Springfield, Mass Carl G 
Johnson, Worcester Polytechnic Institute, 
gave a very interesting talk on the funda 
mentals of welding and welding metal 
lurgy. In addition to Prof. Johnson's talk 
there was a showing of the moving picture, 
‘“Magic Wand of Industry,” in technicolor, 


BOSTON 


Harvey, Francis S. (B), Albert J. Daniels, 
Engineers & Builders, 661 Main St., 
Shrewsbury, Mass. 


CHATTANOOGA 


O’Neal, James Wm., Sr. (C), 2408 Vance 
Ave., Chattanooga 4, Tenn 


CHICAGO 


Allen, John W. (B), 11121 Longwood Dr., 
Chicago, Il. 

Arnold, Perry Charles (B), Chicago Bridgs 
& Iron Co., 1305 W. 105th St., Chicago, 
Ill 

Christofferson, Le Grand (B), 9515 So 
Seeley Ave., Chicago, Ill 

Hillyer, Glenn (C), Chicago Rivet & Ma 
chine Co., 25th Ave., Bellwood, Ill 

Moyer, Fred (B), Chicago Bridge & Iron 
Co., 1305 W. 105th St., Chicago, Ill 

Steczynski, Myron E. (B), The Bastian 
Blessing Co., 4201 Peterson> Ave., 
Chicago 30, IIl. 


CINCINNATI 


Setzler, Paul H. (B), 403 So. D St., Ham- 
ilton, Ohio. 


through the courtesy of The Lincoln Elec- 
tric Co. 


Program of coming meetings is as fol- 
lows: 


November 19th —‘‘Hard Facing,” 
speaker to be contacted 

December 17th—‘‘Furnace Brazing,”’ 
Mr. Webber, General Electric Co 

January 2lst—‘‘Casting Repair,’’ Vin 


cent Malcolm, Chapman Valve Co 
February—‘‘Welding Design,’’ C. H 

Jennings, Westinghouse Electric Corp 
March—'‘Resistance Welding,” J. H 

Cooper, Taylor-Winfield Corp 
April—‘‘Heliare Welding 
May—“‘Atomic Are Welding.’ 


WESTERN MICHIGAN 


he first meeting of the seasou was held 
on Monday, September 24th, at the 
Southern Barbeque in Grand Rapids. A 
real chicken dinner served ‘‘country style”’ 


eded the meeting. W. C. McLott of 
the Resisto Loy Co. gave a very excellent 
talk on ‘‘Hard Facing."’ His subject was 
well covered with technical information 
and practical illustrations 

It is the intention of the Program Com 
mittee to schedule programs on resistancs 
welding and gas welding and brazing of 
cast iron at some ¢ irly dates 


New Members 


September | to September 30, 1945 


DETROIT 
McCarroll, R. H. (A), Ford Motor Co., 


3000 Schaefer Rd., Dearborn, Mich 
Richter, Carl E. (C), 7744 Phelps Ave., 
Detroit 13, Mich 


LOS ANGELES 


Dow, Ed. (C), 217 Ave. G., Redondo 
Beach, Calif 

Frost, Donald E. (C), Lockheed Aircraft 
Corp., Burbank, Calif 

Hughes, Paul B. (C), Soto Welding & Mfg 
Co., 1708 So. Soto, Los Angeles, Calif 

Mills, Thomas (C), 209 W. First St., 
San Pedro, Calif 

Stephan, Dean E. (B), Chicago Bridge & 
Iron Co., 608 South Hill St., Los Angeles 
14, Calif 


MARYLAND 


Blenckstone, F. E. (B), Maryland Oxygen 
Co., Div. of National Cylinder Gas Co., 
1700 S. Newkirk St., Baltimore, Md 

Gilbert, Jr., John H. (C), 30 Compass Rd., 
Baltimore 20, Md 

Greb, Charles W. (C), Northwind Rd., 
R. F. D. 6, Towson 4, Md. 

Grove, Charles E. (C), 664 Broadway, 
Hanover, Pa 
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YORK-CENTRAL PENNSYLVANIA 


E. B. Van Sant, General Manager. R 
Stoker Co., Badenhousen Division 
the guest speaker at the October 3: 
ing. His subject was ‘Welding of H 
Pressure Boilers.” 


tley 


Program of coming meetings is as fo) 

lows: 

December Sth—‘‘Eutectic and |] 
Temperature Welding,’ R. D 
serman, President, Eutecti 
Alloys Co., New York City 

January 2nd—‘‘Welders Forum, 
nical committee—York A.W.S 
eral discussion of welders’ « 
problems 

February 6th—‘‘Forming and 
Metals,’’ R. M. Dennis, As 
President, By-Products Ste 
Coatesville, Pa. 

March 6th ‘Resistance Welding,” G 

Sieger, President, S.M.S. (¢ 
tion, Detroit, Mich. 


April 3rd—‘‘An Evening of Entert 


ment.” Annual Dinner—Lad 
Night May list—Coatesville M 
ing. Guests of -Lukens Steel ¢ 


Members only 


Meetings are held in Engineering Bldg 
26S. Beaver St., York, Pa 


Thompson, Henry J. (C), 287 E. Hillsid 
Terrace, Brooklyn Heights 25, Md 


MILWAUKEE 


Bybee, K. Ampco Meta 
1745 So. 38th St., Milwaukee, V 

Sorensen, E. J. (C), Ampco Meta 
1745 So. 38th St., Milwaukee, W 


NEW JERSEY 
Coffin, John E. (B), 12 Oakland 


Maplewood, N. J 
Dyer, John D. (C), 33 Leland Ave., Pla! 
field, N. J. : 
Garrabrandt, Charles E. (C), Essex W 
ing Equip. Co., 40 Van Buren > 
Newark 5, N. J. 
Helgeman, Arthur (C), 146 18th Ave.,! 
Patterson, N. J 
Rowles, Robert (C), 232—40th St, ¥ 
vington, N. J 


NEW YORK 


Di Nardo, Anthony (B), 33 Burke AV 
Hempstead, N. J 

Dunn, Joseph C. (C), 475 Bron 
Rd., Yonkers 4, N. Y. 

Macneal, Le Roy C. (B), 200 N 


| 
+ 
I 
| 
| 
19 
ay 


his! 
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RESPIRATOR 
R-1000 
| ap | cer |cc2| ccs 


HAZARD 


“Eobalt (dust) 

Coke (dust ) 
Collodion (vapor) 
Copper (dust) _ a 
Cotton (dust) 
Cupric oxide 
Creosote (vapor ) 
Cyanide powders (dust) 
Cyclo Hexanol (vapor ) 
Cyclo Hexanone (vapor) 


Diacetone alcohol (va 
Diethylene oxide (va 
Dioxylene (vapor ) 
Dioxane (vapor ) 

Drug dusts - 
Dye powders 4 


Emery dusts 
Esters (vapor) 
Ethers (vapor ) 
Ethyl acetate (va 
Ethy! Chloride ( 


Flint (dust) 
Flour (dust) bs 


Fluorine (gas) 
Formaldehyde (vat 
Formaldehyde 

oxide (gas) 
parting 


Foundry 
(dust ) 


Furfural (vapor) 


Gasoline (vapor) 
Glass (dust) 
Grains (dust) 


Hydrochloric acid (gas or mist) 


Hydrochloric acid combined 
with nitric acid (gas OF mist ) 
Hydrogen bromide (gas) 
Hydrogen sulphide (gas) 
x 


Granite (dust) 
Graphite (dust) 
Gypsum (dust) 
Household dusts 


HAZ 


Methyl! hlorid 
Mica (dust) 


Muriatic acid 


Muriatic 
Sulphuric a 


Naphthas (vapor, 
Naphthalene (vap 
Nickel (dust) 
Nicotine (dust) 
Nitric acid (gas OF 


Nitric acid combines 
phuric acid (gas © 


Nitrobenzene 
Organic Dusts # 


Paint Spray ( 
Paper (dust) 
Phenol (vapo! 
Phenol with | 
cide (vapor 
Phosphorus ¢ 
hosphorus A¢ 
Phospt A 
Phosphorus 
Plastic 


Pollens 


(dust 


Quartz (dust) 
Rubber (dust) 


Salammoniac 

Sand (dust ) 

Sandstone (d 
ale-meta! 


enium 


AO R- 
R-1000 Means=—7 Respirators in 1 


The AO R 
-1000 Respi ‘ 
terch ingcea ipirator is equi ed > . 
Adaptability dust, vapors and 
; o esi 

sm gn, pliab 
make it 


sible to fit the AO R-1000 


> 
ably ar to any face safely, 


1d without adjustment. 


Exhalatic 

tion. valv 

haled ai alve assures compl 

‘ air, ev : mplete expulsi 

» when worker's head is 


demonstrate. 


American Optical 


COMPANY 
SOUTHBRIDGE, MASSACHUSETTS 


ADVERTISING 


Send for y 
ineaeee your AO Respirator Guide 
against more than 140 
es 


four o f 
earest AO Representative will be 


open or fill wi : 
Inhelarion moisture; dust cannot infiltr 
provides positive protectic ate. 
ficiency at re-breathing to nm under all 
igh level; admits air at the lint, 
the 


keeps ef.- 
lightest intake 


glad to 


~showing proper 
Piratory hazards 
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neh Country Club Village, Spring Hill, 
Ala 


NORTHWEST 


Hall, Morris A., Jr. (C), 800 University 
Ave. S. E., Minneapolis 14, Minn 
Wolter, Lester C. (B , Wyoming, Minn 


NORTHWESTERN PENNA. 
Brong, Alfred (C), 1232 W. 11th St., 


Erie, Pa 

De Frees, Joseph H. (C), 316 Pine St 
Warren, Pa 

Hammond, Richard (C), 460 E. Main St 
Bradford, Pa 

Knibbs, Fred H. (C 
St., Titusville, Pa 

Lauffenburger, Leuis P. (C), 12 N. Ken 
dall Ave., Bradford, Pa 

Marsh, Louis H. (C), 109 Hess Ave 
Erie, Pa 

McAuliffe, Robert L. (C), 41 N. Main St ; 
Greenville, Pa 

Ostberg, Irwin C. (C), 518 Smithson Ave 
Lawrence Park, Erie, Pa . 

Patterson, Archie A. (C), 1213 | 
Erie, Pa. 

= John L. (C), R. D. 1 


, 408 N. Washington 


20th St., 


Harbor reek, 


PEORIA 


Czyzewski, Harry (C), 315 
Peoria 5, Ill. 

Guthrie, Bradford (C), 1325 So. Jefferson, 
Peoria, 

McSimor, Daniel (C), Keyston 
Wire Co., 126 W 
Peoria, Il] 

— Lester R. (C), 805 Kettell 

Oldendorph, Walter L. 
St., Peoria, Ill 

Schaer, Fred Charles (( 
Ave., Peoria, Il 

Stine, Donald L. (C), 1411 
Peoria, Il] 


Barker Ave., 


Steel & 
Morela d Avi 


, Peoria, 
719 Winim 
1532 Lincoln 


N. Monroe, 


PHILADELPHIA 


Black, Leonard R. (C), Box 3, Cranston 
Hgts., Wilmington 126, Del 

Dusett, Ralph S. (C), 546 Broad St., 
Station Bldg., Philadelphia, Pa 

Ficchi, R. F. (C), 16 Central Ave., 
monton, N. J 

Gibbs, H. R. (C), Lloyds Register & Ship- 
ping, 1600 Arch St., Philadelphia, Pa 

Maillart, Edmond B. (B), P. O. Box 542, 
Media, Pa 

Tegler, Maurice B. (C), 546 Suburban 
Station Bldg., Philadelphia, Pa 


Ham 


PORTLAND, ME 


Brown, Odber C. (C), 10 Park PL, 
land 3, Me 

Sorenson, Roland L. (C), R. F. D. 6, 
Portland, Me 


Port- 


PORTLAND, ORE 


Cox, Elton Lee (B), © American Bureau 
of Shipping, 722 Board of Trade Bldg., 
Portland 4, Ore 


PUGET SOUND 


Sherman, Charles S. (C), 1728 Winfield 


Ave., Bremerton, Wash. 


ROCHESTER 


Kobus, Edward (C), 47 
We bster, N Y 
McCaffery, Edward (C), 
Brockport, N Y 
Richens, Merrill E. (C 
Rochester 13 4 
Tuccio, Manuel J. (C), 
Rochester 5, N. Y¥ 


Fuller Ave 
130 Park Ave., 
54 Steko Ave 


131 Central Park, 


ST. LOUIS 


Schroeder, Wm. (C 
Co., South 20th St., 


, Socony Vacuum Oil 


East St. Louis, Ill 


SAN FRANCISCO 
Deggendorfer, N. V. L. (B), 


Cylinder Gas Co., 326 Howa d 


San Francisco 5, Calif 

Robley, Asa A. (B), Palo Alto, Calif 

Sando, Peter J. (B), 841—47th St 
land, Calif 

Williamson, John X. (B), 3818 
St., Oakland 9, Calif 


SOUTH TEXAS 
Harrell, W. L. 


+, Texas 


C), 3311 Ozark, H 


WESTERN MASS 


Deliso, Banjamin (C), 46 For 
Ave., Springfield, Ma 


WICHITA 


Beeman, H. W. (C), 1360 Pt 
Wichita 3, Kan 


Hughes, Delbert E. (C), 644 No. Crest 


way, Wichita 6, Kan 
Nelson, Herschel E. (C), P. O. Bo 
No. Wichita Sta., Wichita, Ka 
Sutton, O. A. (A), The O. A 
Corp., 403 Beacon Bidg., Wichit 


NOT IN SECTIONS 


Dowding, Frederic C. (C), 96, M 
Rd., Yeovil, Somerset, Engla 

Kemp, W. N. Wingfield 
Tohn’s Rd., Cosham, Ports 
Hants, England 

Regle, Maurice (C), Sciaky 5a, 
Charles Fourier, Paris 13, Fra 

Robinson, W. H. (3b), 
Bldg., Dallas 1, Texa 

Wilson, Harvey (C), 408—ith 
Canton, Ohio 


534 Irwi 


Members Reclassitied 


CLEVELAND 


Crittenden, Percy (from C to B), 
4714 Broadway, Lorain, Ohio 
Douglas, W. R. (from C to B), The Ameri- 
can Shipbldg. Co., Foot of West 4th 

St., Cleveland, Ohio 

Midnight, S. A. (from C to B), American 
Shipbldg. Co., 1410 Terminal Tower, 
Cleveland, Ohio 

Steinman, J. E. (from C to B), American 
Shipbldg. Co., 1410 Terminal Tower, 
Cleveland, Ohio. 


Stop 


HARTFORD 


Newton, Payson T. (from D to C), 120 
Winthrop St., New Britain, Conn 


LOS ANGELES 


Gray, Albert (from D to C), 648 E. 77th 
St., Los Angeles, Calif. 
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During Month of September 


MILWAUKEE 


Owings, S. B. (from C to B), A. O. Smith 
Corp., Weld Rod Sales Dept., Muil- 
waukee, Wis 


NEW JERSEY 


Buczkoski, Bernard (from C to B), 1064 
Chester St., Hillside, N. J 

Gunning, John E. (from C to B), 75 Wood- 
bine Ave., Newark, N. J 

Kreisel, Otto (from C to B), 59 Elmwood 
Terrace, Irvington, N. J 

Miller, R. C. (from C to B), 
Ave., Newark, N. J 

Swankhous, F. B. (from C to B), 
St., Newark, N. J. 


122 Clinton 


48 Ivy 


NORTHERN NEW YORK 


Boswell, Edmund N. (from C to B), 1087 
Regent St., Schenectady, N. Y. 


THE WELDING JOURNAL 


NORTHWEST 


Jansen, Walter R. (from C to B 
Juliet Ave., St. Paul 5, Minn 


PEORIA 


Maddox, Emett S. (from D to C), ! 
Reservoir Blvd., Peoria 4, Ill. 


PHILADELPHIA 


Behmke, Wm. (from D to C), 1018 V 


ington Ave., Woodbury, N. J 


PORTLAND, ORE, 


Smith, Wilbur C. (from C to B), 154 
Bell Dr., Portland, Ore 


NOVEMBEE 


1945 
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VEMBER 


WITH THE WAR OVER-and RECONVERSION 
IN HIGH GEAR-—Don’'t Overlook Your 
RESISTANCE—WELDING CONTROL NEEDS! 


Here is the 


NATIONAL 


Mass-Production WELD-TIMER 


The Complete NEMA class 3B Sequence Panel 


MODEL 
1750P 


(PATENTED) 


Our BIGGEST Seller in Pre-War, Now 


Shaping up, to Repeat this Record in Post- 
War Re-tooling. 


When our Pre-War customers start right in, 
and Again buy this Timer for 1946 
Production 


WHAT'S THE ANSWER? 


GOOD— 
TiS THE BEST— 
1 HAS BEEN EXPERIENCED TESTED— 

It is Industry's FIRST CHOICE for Speedy Civilian Output. 


And HERE is the Best News— 


NATIONAL Plants have Re-converted with Increased Facilities. 
Deliveries of Welding Controls are being made Promptly, in spite 
of Heavy Demand. 


NATIONAL Controls are built to TAKE THE LOAD. 1945 3 views of National Type 1750P Timer, that regulates the Pressure — Weld 


« pper right compiete unit, motor en cam assembdiy, whic operate 
4 Features. SIMPLICITY — PRECISION — PERFORMANCE — National's exclusive Double-cam-per circuit Time Contro! of 'Drop-to-make 


LOW COST. In 1941, NATIONAL Led in Weld-Timer Vol- of one cam, then "Drop-to-bresi off 2 com. Below, the motive bowel 


and speed regulating gear train. 2 change gears P & N alter the Welding 


me. In 1946, we expect to RETAIN that Leadership. rate, from 35 to 300 spots per minute in 24 easy stages 

NATIONAL TIME SIGNAL CORPORATION 
600 E. MILWAUKEE AVENUE DETROIT 2, MICHIGAN 
1945 ADVERTISING 11k 
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TIDEWATER 


Friedmann, Jr., Martin (from C to B 
318 Warren St., Talbot Pk., Norfolk, Va 


WASHINGTON, D. C. 
Darcey, James F. (from C to B), 442! 


Annual Report on Activities of the 


Warren St., N. W., Washington, TD. ¢ 


YORK-CENTRAL PENNA. 


Knote, Harry E. (from I) to C), Milroy, 
Pa 


NOT IN SECTION 


Kelly, Lawrence L. (from DD | 
Bright St., Oakwood Subdiv 


American Welding Society \\ 


PRESIDENT’S ADDRESS TO THE MEM- 
BERS OF THE AMERICAN WELDING 
SOCIETY 


Annual Meeting— 1945 
By A. C. WEIGEL 


% is unfortunate that the members of 
our SOCIETY, having taken such a 
prominent part in the war activities 
are not able, after the cessation of hostili 
ties, to hold a large convention Need 
less to say, in order to facilitate getting 
our boys home, who have done such a 
wonderful job in the field, we have had to 
forego a large convention and exhibit this 
year 

The young men in the military organiza 
tions of this country have performed an 
unprecedented feat in overcoming the 
forces of militarism. All honor is due 
them, but I also feel that the members of 
the AMERICAN WELDING SoclgeTy, and 
the results of its work, have played an 
unportant part in the victory over Hitler 
and Hirohito 

The development of welding and the 
research carried on in welding have made 
possible, in the required time, the produc 
tion of airplanes for transportation, 
bombing and the protection of our troops, 
of ships in an unthought-of number for the 
transportation of fuel, food, supplies and 
men, armaments of all sizes, small to 
large, tanks, mobile equipment, landing 
ships, floating drydocks and, above all, 
battleships and aircraft carriers 

Welding, as we know it today, was first 
recognized during the last war, and start 
ing from nothing, limited results were ac 
complished. The realization on the part 
of a small group that welding had a great 
future, prompted them to organize the 
AMERICAN WELDING SOCIETY 26 years ago 
They fostered experimental work, educa 
tion and the promotion of welding to the 
extent that we were ready to accomplish 
real results when this great crisis arose 
hey were ready to put their shoulders to 
the wheel and go many steps further after 
the beginning of the crisis. These same 
pioneers, most of whom are with us today, 
have every right to feel as proud as the 
most prominent members of our armed 
forces 

The Society has had a successful year 
We have had a large increase in member 
ship, a great deal of activity among our 


Year Ended September 30, 1945 


member Sections, and technical and 
other committees 


However, it has beet 
unfortunate that due to travel restr 


tions it has been impossible for the officer 
to visit aS many Sections as was antici 
pated 


It is my opinion that the Society ha 
before it the biggest job in its history 
Under the exigencies of war, almost any 
class of work has been accepted, much of it 


without regard to cost We are now 
entering the peacetime period, which will 


require more careful and exact work 
Much of the class of work which has bee: 
allowed in the last few years must of nec: 
sity be improved upon. The members of 
our SOCIETY are going to have to carry on 
much more research work to develop 
methods of production and procedure to 
improve our product. The excuses of 
emergency cannot be tolerated any longer 
This period of emergency, however, has 
proved to us that there is much desired 
information to be sought for and a lot of 
research work required. We need more 
study as to the proper materials for su 
cessful and correct fabrication, we need 
more information in the handling and 
preparing of our material for welding, 
more information as to methods for 
proving that the resulting product will 
fill the required purposes with reasonably 
sure safety and with a minimum use of 
material and manhours 

The Officers and Staff of Tur Socrery 
have served faithfully and efficiently, and 
have been instrumental in placing the 
AMERICAN WELDING SOCIETY on a sound 
basis, so that it will continue to be one of 
our leading engineering and technical 
societies 

To the new officers I give my best 
wishes, particularly to the new President, 
who has done so much in the last few 
years in guiding research work 


SUMMARY OF ACTIVITIES OF THE 
AMERICAN WELDING SOCIETY 


For Year Ending September 30, 1945 


By M. M. KE tty, Secretary 


The fiscal year just finished has been 
one of considerable advancement in the 
activities of our SocreTy, as can be seen 
from reports that follow. The Socrery 
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is now 26 years old It has ov . hase 
members, is sound financially, ar “de a 
tablished itself as an organizatio ving "ae 
a useful purpose in industry. Lil gs * 
technical societies, it has concerned jt cY~ 
with promoting the science a1 
welding through meetings of the 
Society and Sections, through it 
tions —-THE WELDING JOURNAI 
Handbook and other educationa , CAI 
through its standardization a ’ pro 
tional work; and its cooperative yan 
on important problems which a in 
application of welding Having Mi 
part in the war effort for wl 
received due recognition, the 


activities are now turned on aidi: 
try in reconversion and general 
activities 

During the year five meeting 
Board of Directors have been 
Cleveland and four in New York 
dition, the Executive Committe: 
meeting in New York These 
dealt primarily with the establi 
policies and improvements in 
CIETY'S operations toward the 
creasing its usefulness to its member 
industry 

his past year the By-Laws Cor 
completed a comprehensive revisio 
By-Laws and Rulings of the Boa: 
Directors, which had been start: 


the previous administration 


became apparent that the growth ol 
Society and the great expansio! 
activities in the intervening year 
its organization, called for such chang 
The revised edition, after review by ¢! 
Sections, was approved by the |! 
Directors at its meeting on December 
15, 1944. It was submitted to the voting 
membership of the SocreTy and stand 
approved as of August 1, 1945. At it 
meeting on June 28, 1945, the Hoare 
approved two additional amendme! 
viding for the appointment of an H 
Membership and Honorary Directorshi 
Committee and additional members & 
the Awards Committee for speci! 
poses. These will, in due course, 
mitted to the voting membership 


The By-Laws Committee’s recommel 
dation for the deletion of Article \}} 
Expulsion of Members,"’ as part of Ui 


Constitution and the incorporatio! 
Article in the By-Laws, was appt 
the Board of Directors, and in ac 


CHI 
vannanh, (ra 
\ 
~ 
: 
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RESSURE pro LEM 
nase qlternating current of one volt: 
say Pe 440 oF 220 volts. g0, 50 oF 25 = 4 
-ycles. according to the users specifi: pres, | 
pet or ance: . 4 —| 
projection® on 980" plus 980° — dis- | 
in accordance? with RWMA standards. j a 
Maximum current OF secondary side. | &§ 
91,000 amps: with distance of 11%" 
between arms: As a spot welder _(elec- 
trode holders optional equipment) stain- 
less Of clean mild steel {rom 032" pius 
up and including 97" plus 
SPEED: \80 welds Pet minute oF 032" ~ 
plus 032" pickled mild steel. “a 
THROAT DEPTH: 19” from center! jine 
of welding yam to tace plate: 
mitt CLEARANCE BETWEEN ARMS: Lowe! 9 
Maximum working space between arms 
' stroke: retractible head. permits q work 
traction to give qa total opening up to 3 
pee: 2% - Selection of constant working 
stroke. working giroke with retrac 4 | 
tion 1s through roagle switch mounted on | 
At its control panel. The retraction feature is ™ 4 
ts pe be ysea for projection welding it de 
\bs. {ot 90 psi. \ine pressure: 


with Article VI, “Amendments,” of the 
Constitution, the membership of the 
SociEty will be asked to vote on this 
amendment of the Constitution at the 
Busine Session of this Annual Meeting 
with its study of the 
Constitution and By-Laws, the 


In connection 
By-Laws 
Committee reviewed Rulings of the Board 


of Directors Asa result of the Commit 


tee’s recommendations, some Rulings 
have been made part of the By-Laws, 
others have been abolished, and some 


have been added. Revised Rulings were 
published in the 1945 Year Book 
publication, the ] 


ruled that 
Executive Committee members be invited 


Board has 
to meetings of the Board of Directors 
The By-Laws Committee recommended 
needed changes in the draft of by-laws 
Sections of the AMERICAN 
WELDING SOCIETY so as to make it con 
form with the revised edition of the By 
Laws recently adopted. The Committee 
also reviewed and approved by-laws. sub 
mitted by the newly established Tide 
water, Michiana and Bridgeport Sections 
During the year, the Public Relations 
Committee has been called upon to make 
recommendations to the Board of Direct 


suggested for 


ors with respect to a number of items as 
follows: 


1. A general policy to be followed by 
the Society where spec ification 
regulations or directives issued 

by other societies or agencies and 

such are considered to be ill- 

advised, incorrect or otherwis« 

detrimental to the best 
of the welding industry 

AMERICAN WELDING SOCIETY co 

with the 


Council 


interest 


operation National 
Safety 
Planning for Safety in Industry 

request that the AMERICAN 
WELDING SOCIETY support an ef- 
fort to induce Navy Yards and 


Committee on 


3. A 


other Navy departments to recog 
nize welding as a definite trade 
in and by itself 

S. Maritime Commission 


tive requiring the preheating of 


direc 


joints to be velded in cold 

weather 
5. Interstate Commerce Commission 
Specifi itions 


vide for the 


that do not pro 
fusion welding of 
longitudinal seams on compressed 


gas cylinders. 


With the exception of the one relating to 
the I.C.C. Specifications, the Committee’: 
recommendations were adopted. Through 
the adoption of these recommendations, a 
general policy was established in regard to 


ill-considered spectfications 


restrictive or 
promulgated by other societies which, in 
effect, instructs that questions relating te 
regulations be re- 


ferred to the proper A.W.S. committee for 
investigation and report back to the Board 


uch specifications o1 


of Directors for 


offered to the 
Committee on Planning for 


ration was 
Council 
Safety in In 
dustry; and the United Federal Wdrkers 
of America’s request for support in induc 


action: coope 


National Safety 


ing Navy yards and other Navy depart 


ments to recognize welding as a definite 
trade in and by itself, was treated in ac 
cordance with A.W.S 


namely, not to 


established policy, 


render information on 
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questions relating to labor or labor organi- 
zations nor to enter into any controversy 
that affects these question 

The decided that 
questions arising in connection with ICC 
Specifications be handled in accordance 
with A.W.S. general policy established in 
respect to restrictive or ill-advised specifi- 


Joard of Director 


cations or regulations. 
In addition the Publi 


mittee, 


Relations Com 
through a subcommittee con 
of the Public Relations 
Committee and members of 


sisting of member 


interested 


technical committees, is working on a 
project designed to bring the require 
ments of the New York City Building 
Code in accord with up-to-date standards 


of the AMERICAN WELDING SOCIETY 


Since this report is being written in ad 
vance, it cannot reflect the experience of 
the full fiscal year. As in previous 


there will be a final report after the closing 


years 
of the fiscal year, which will be published 
in the Socrety’s Year Book 

A continuing substantial growth in 
membership and increasing [ 
THE WELDING JOURNAI 
sales of printed matter of variou 
with duc 


advertising, and 
sorts, 
allowance for a consequent but 
considerably I proportionate in 
the Soct- 
ETY’S financial position toa new high level 

For the first 11 months 
there ha been a 


than 

crease in expenses, has brought 
of the fiscal year 
betterment over the 


budgeted ¢ xpectation of $31,324.52 and a 


net exce of 


ovetT pense 


$38,898.24, after deduction for the manda 


tory 1°, of gross income that is tra 
ferred each year tothe Permanent Reserv: 
Funds of the 

In view of the current cash position on 
May 3lst, 


direction of the 


Society. 


$10,000 was transferred, by 
toard of Directors, to the 
Permanent Reserve Funds, in addition 
to the mandatory transfer mentioned in 
the preceding paragraph. 

Committee 
meetings during the year These were 


The Finanes 


devoted to discussion and approval of the 


financial report of the Society for the 
fiscal year ending September 30, 1944 
preparation of the budget for the fiscal 
year ending September 30, 1945, discus 


sion of the Annual Meeting Budget, con- 
sideration of the proposed addition to the 
staff of an Editor for the Welding Hand 
hook, and general study of the 
operations of the Soci 

The Annual Meeting Budget, as pre 


financial 


sented by the Conve ition Committe wa 
reduced greatly from previous years be 
use of the greatly a reviated nature of 
the meeting that to he ld in accord 
nes th | Governn t regulatio 
The Special Ci tt ippointed t 
build up tl Per | ve Fund 
because of other d il on the time of 
its member found littl pport ty to 


develop its program during the first half 
of the fiscal year The results of its ac 
tivities, therefore, will not be apparent 
until the close of the year, and will be 
given in a final report 

During the year the Permanent Funds 
Committee invested $17,500 in U. §S 
Treasury 2!5°%% Bonds, of which $10,000 
from the Fund 
and $7500 from the Special Reserve Fund 


came Permanent Reserve 


THE WELDING JOURNAL 


The total invested resources of 


nittec 


$74,707.11 


cle posit 
count ¢ 


August 31, 
In additior 


as ol 


in the Reserve 
f S5740.85 


VWVembership let 


need for di 


emninating 


tion and providing oppe 


change 
sprung 
produ 
buildin 


of ice as, man 


up these past 


tion center 


194 
1, th 
Fun 


al 
ere 


1 Sr 


weld 


four 


g centers All served 


year 


particularly 


Ver 
purpose However, since the 
ship of these Sections is mad 
entirely of those engaged war 
tion, on termination of the war 
some of them is disappearing 
indication in thi rection 
and while we are losing membe 
going into other industries, we a 
ome from centers now engages 
version production 

Phe gain in member 
past year has been 28‘ ol t 
of 20 ct mostly to om 
change deat! and the lik I 
net gain for the vear of 8‘ (; 
losst the variou 
tern ol ercentage ive 

1) 
cTca 
Sustaining Member 17 
Full Member 2% 
Associate Members 
Operating Member ; 
Student Member 30 

* Los 

Membership statistics fo 
year ending August 31, 1945, ar 
below 

B 
lotal mem 

be hit 
A 

(,a 
iner 

4 

mer 

it 
i € 

‘ Au 
of delin 
q n 
cla 
fotal mer 
bersh 

As u st 

ar 

District ind 
efiort of mie of 
Vice-Presidents and interest 
the localities, Sections have bee 


during 
North 
Other 
ons 
tions V 
Shore, 
nah 


the year In 
western Pennsylvy 
sections were Tey 
ientioned above, 


vill be disbanded 


Mobile, Portland, 


iflia 


Hartford, M 


all 


stals 
l 


al 


t 


follow 


Brunswi 


Me 


, an 


NOVEMBES 


4 
Vember ship and Sectior 
lo fu 
: 
j 
i 
= 
0 
1 U 

M 
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Co The majority of the Sections are to be may elect to join some nearby Section be 1943 Che first 9 ) of the ilendar 
mgratulated on their splendid accom cause transportation or business inter year 1945 are ahead of th ul perioc 
ts this past year Technical ests may make member hip in such other in 1944 by 2 rage It wder to keep 
gs, educational programs and so Section more desirable to hir within the pa ‘ ben +] weight 
ents have done much to enhance the Based on the above, Districts 1, 2, 4 of paper had to reduced four times and 
‘ y's prestige as a technical society and 5 have bee practically completed, it was ne ary to trim the margin of the 
t in these sessions continue at a but Districts 3, 6 and 7 have not yet pro JOURNAI f t t 
! el and the attendance in most duced result tory, the T ; AL i Aus t of at veal 
was excellent There are a few rhe boundaries of those Sections which was force to publicatio yf 
rs where help is needed but the feel have been completed hav: been approved Section Activiti List of New Member 
g is that if the incoming District Vice by the Board of Directors, subject to a and to irt I I 
f the: assistance of Head few minor proposed change sections have now b 
( ontinue work started thi In compliance with ODT request to During the year t i : Lol 
vea ve can look for a decided improve keep down attendan it conventions, mittee sent out a< ¢ ve ( estilo 
next year This year’s District plans are to hold a meeting of the Sec iaire to gage t inte if the iders of 
President are to be commended tion Advisory Committee in place of the the JOURNAL in ¢ of its various depart 
time and effort they have spent on usual Section Officers’ Conferenc: ment Phe t \ I ely gra 
ignments and on the efficient and During the year a number of Sectior fying to tl - I rs and the 
v manner in which they have have been visited by tl President and Publication (¢ t the ciety 
’ tl work. In most cases, they National Secretary, in addition to visits In general, it was fou the varios 
in close touch with the Section of the District Vice-President: Some sections of the ] , . t] 
traightened out difficult situa District Vice-Presidents have made it a needs of the I I p to a satislactory 
pired the rebuilding of inactive point to cover every Section in their legree an Oo it rt f hange wa 
Sectio ind the formation of riew Se District his ha een found most de warrant 
miplet reports on conditions in irable and has 1 ult improving Adverti r tlat if 
ons have been reported to Head operations of the tio i increasing the ToURNA , 
t the close of the year and it is their activity rhis vear 1 ( 7 
to turn them over to the new rhe President Visit included = the tion by Ma on t 
for their guidance in planning Philadelphia York, Pittsburgh, Lor | , it t ‘ to! 
vork We leeply indebted to ville, Ne Y orl ind C] land tio 
ind to the Section officers for and the Secretary \ t included th The JOU ) operat 
r promotional effort It is fitting Washingtor Detroit, Philadelphia and th other 
it special mention be made here of the New York Sectio With the removal granting o . ring 
rk of Mr. Henry ( Neitzel, Detroit of travel restrictions, it hoped tl pertinent te Fine 
Membership Committee Chair coming year a greater imber of Section nation fror hon . ere und 
i vho has been responsible for that can be visited ibroad 
tion having the largest number of mem Che Publicat ( ttee and the 
rsat the close of this fiscal year Appricatio Editor, at all tructiv 
ection Advisory Committee has Phe ul Committee on Applicat iggestior \ 
‘ t to advise the National Board of Fort prepared a revised for for tl . ‘ g t for 
tors on matters affecting the Sec- Me er a Associate M r grade +4 
ind acted to transmit and report wi ulter approval by 1 Boar \ of t 
10 matters referred to the Director tandard a 42 g 
hip through tl section Organi ust hittes ia i epar Ha hook a] 
) It is kept the Sectio advised lion a I r tl ista g M report la ] k 
ents and actio of the Na ber a > Mi r gi vi , vas al ! lly 
1 and the Co vention Com toget I tere 
re ect to the r olution pr i i | Wa tur 
t th tions Conference at th: Associate M fo tly ver $ f 
tion, favoring an independent present boar f I tors for the S ' ok 
‘ g and weld y idoptio 
Ka th year action wa take to U I \ 
reactio the Sectio to re m M \ m lorms, 
By-Law of the S ETY Lur 
ction was taken or embership of for 
fo particularly those for > M er \ er , to 
ing i tl pe of t By-Law 
lso referred tot Commit tte expal t it 
i Guide for Organization and Opera ters of this kind ; 
r pectio ind a recomn ition iva 
Pa har inl Pi be t lac i 
it Pr unit t y-La 
t iS year was that of on Ad M 
) for t hy Vvariou Th i t i 
i va iccomplish by il tary ol \M W I ane 
District Vi Pre ent ul 
H tu to request each t , H ( 
to gnat the territory it tabl tl le IJ 
mu issigned to it sectio «-, 4 and Article ITI rt 
irea rally was assigned with Sectio 
tion, untle i OV rlap veloped, No unusual activity tl col tur 
ase the District Vice-President occurred during the past year . vear . . 
ut with the Sections involved, her tu ita 
5 ‘uy such questionable points keeping in Publ bor ivailable in 1 ‘ will ser 
that territory i iot assigned as Weldin; Journal The number of as a guice 
ve, but that the By-Law permit printed pages published in the calen On re iH 


ible elasticity in that a member vear 1944 was 1934 as against 1772 iy book 
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at 
the boa;r or Lire ors 


J 
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appointed a new Handbook Committee, 
and authorized employment of the full 
time services of an individual to handle 
the preparation, publication and sales of 
future Handbooks, who, in interim periods 
between Handbook publication, can 
handle the preparation, publication and 
sales of other educational books author- 
ized by the Society. 

The new Handbook Committee, com 
posed of H. C. Boardman, Chairman, 
W. F. Hess, C. H. Jennings, C. W. Obert 
and F. L. Plummer, together with the 
former editor, W. Spraragen, and the 
Treasurer, O. B. J. Fraser, are giving con- 
sideration to the editorship, budget and 
outline of chapters for the revised hand- 
book. 

Other Educational Books The great 
demand for books entitled Welding Metal 
lurgy, Practical Design for Welded Steel 
Structures, Guide to Weldability and 
Glossary of Foreign Welding Terms, as well 
as for our codes, standards and specifica 


he sale 


tions continues, as evidenced by t 
of these books and standards. A revi 
sion of the book entitled Welding Metal 
lurgy is under way and expectations art 
that the revised edition will be ready some 
time next year 

During the year the Special Committee 
on Recommended Procedure for Pub- 
lishing Educational Manuscripts in Book 
Form approved the publication in pam- 
phlet form of a translation of a German 
book by Prof. Kilger on Flash Welding 
This book is being published serially in TH 
WELDING JOURNAL. The translation was 
made by the National Defense Research 
Council. The book will sell for $1.00 per 
copy 

A format was developed for the pub 
lication of the Adams Lecture series 
The 1944 Adams Lecture by Dr. A. B 
Kinzel on Pressure Vessel Welding has 
already been made availabk 

In general, the publication of these 
educational books has paid for itself 
In some special instances, considerable 
profit was derived by the SocierTy 

Inasmuch as the Board of Directors 
approved the employment of a full-time 
editor for the Handbook and other educa- 
tional books, this special committee is 
requesting the new administration to give 
consideration to its discharge. 

Foreign Libraries.—As reported to you 
last year, a definite plan for handling re 
quests for publications coming from for- 
eign libraries was postponed until the 
postwar outlook is clear. In the mean 
time, it was decided that since the Ameri 
can Library Association through its 
knowledge could act more discriminatingly 
toward foreign library requests than 
could the Socrety, it was agreed, on 
recommendation of the special commit- 
tee appointed to handle requests from 
foreign libraries, to furnish the American 
Library Association with ten sets of the 
WELDING JOURNAL and other Society 
literature without charge, with the under- 
standing that these copies would be given 
free to deserving foreign libraries and 
research institutions, and with the fur 
ther understanding that the American 
Library Association would keep the So- 
creTy informed of the disposition of these 
publications so as to avoid duplication in 
fulfillment of requests for free copies and 
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subscriptions. No matters have come up 
for action by the committee this past year 
However, it can be recorded that orders 
for our various publications from foreign 
countries are increasing daily 


Veeting: 

1944 Annual Meeting.—The 1944 An 
nual Meeting was held in Cleveland, 
Ohio, on the occasion of the 25th anni 
versary of the Society. As in previous 
years, the program was curtailed to 3'/» 
days, with all social functions eliminated 
The entire time was again devoted ex- 
clusively to technical and educational 
sessions, standardization and _ research 
conferences and committee meetings 
The registration of 1720, although not the 
greatest in the Socrety’s history, was 
considered very good, in view of the 
unusual difficulties of traveling and secur 
ing train and hotel reservations 

The 25th Anniversary Technical Pro 
gram was a high spot in the history of the 
AMERICAN WELDING Society. Address« 
by Colonel S. B. Ritchie, of the Offic 
of Chief of Ordnance, and Admiral H. | 
Vickery (through Mr. Martinsky), of the 
U. S. Maritime Commission, gave public 
acknowledgment to the role played by 
welding in the war effort and the part 
played by the Socrety. A total of 58 
papers were presented at 19 sessions, with 
a record attendance at these sessions 

1945 Annual Meeting.—-At their meet 
ing held on October 19, 1944, the Direct 
ors approved the recommendation of the 
Manufacturers Committee that no ex 
hibits be held for the duration of the war 
and authorized the Convention Commit 
to proceed with plans for technical 
essions to be held in 1945, in conjunction 
with the National Metal Congre 
vided satisfactory arrangements could be 


pro 


made and provided the National Metal 
Congress was held in 1945 and A.W.S 
was invited by A.S.M. to participate 

rhe Convention Committee, therefore, 
proceeded on the basis that a National 
Metal Congress would be held in 1945 
and kept in close touch with A.S.M 
which was developing its plans along 
similar lines At its meeting held on 
February 7, 1945, the Convention Com 
mittee recommended to the Program 
Committee that it proceed with the 
preparation of the technical program for 
the 1945 Annual Meeting on the same 
basis as for previous years. If a meeting 
of regular type could not be held the 
papers received would be published in the 
WELDING JOURNAL and be well broadcast 
to the industry, in any case, so that the 
authors would be rewarded for their ef 
forts 

During the spring, the restrictions 
placed on travel and conventions by 
O.D.T. became steadily mor evere 
The Convention Committee, at a meet 
ing held on June 20, 1945, considered a 
letter received from A.S.M. advising that 
they saw no immediate prospect of being 
able to hold either a convention or ex 
position and that they planned to hold 
their Annual Meeting in cooperation 
with their Cleveland Chapter, for the 


lation of officers, awarding of medals 


and rendering of annual reports 
Under the circumstances, on recom 
mendation of the Convention Committee, 
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the Directors authorized proceed) 
plans for a meeting in 1945 separat 
A.S.M., this to be a one-day 
held in cooperation with the N ' 


Section in the Hotel Pennsylvani; 
York City on Thursday, October 
Phe 26th Annual Meeting will | 
as a ‘Convention by Mail,” in 
the technical papers are concert A 
careful program has been devel 
stimulating written discussion o 
papers selected By a ruling of th var 
of Directors, these papers will bi 
for consideration of awards as 
just as though they had been pr 
orally Local Sections of the 
will be ene ouraged to utilize the 
for local Section meeting Che Pr 
Committee has arranged for th 
of 62 papers, classified under If 
subjects 
Separate Exhibit 
The question of a separate \ 
Exposition is being actively inv: 
Everyone realizes that such a 
not be possible without elabor 
ning sdequate financing, al 
ship by yne responsible orga 
rhe latter probably would hav: 
ganized for the purpos« Phis st 
not be completed until fall 
Due recognition is here give 
uivaluable services rendered by the 
of the Convention, Manufacture 
gram and Publicity Committee 
the nnual Meetings a succes 
During the year a total of 
have been prepared and sent t 
mailing list of more tha ghty 
techni il magazine news associat 
selected metropolitan newspaper 
were also furnished to Local Sect 
any use which they might be abl 
of them in local area newspaper 
Annual Meeting Publicity Si 
time conditions made it impo 
plan for the 1945 Annual Meeting 
usual basis, preliminary publ 
the on lay Meeting decided upo 
Board of Directors was confined 
nouncement of the date of the Meeting 


and the program arranged. Full « 
will be given to the election of 
ficers, the winners of the vario 
CIETY awards and prizes, and th 
Lecture The coverage this ye 
include educational, fraternal and 
publications vhich the National O 
elected have indicated might be int 
in having such information 

Welding Research Council At it 
ber meeting the Publicity Com: 
directed its secretary to work in co 
tion with the Director of the ( 
iu preparing publicity material 
Council matters his has been do 
pecial emphasis will be 
publicizing completed projects + 
Council as they are approved for 


dissemination 


Increasing Membership Inter 
committee has studied its proper 
to the work of the Membership ¢ 
tee and has directed its secretary 
operate in the preparation of 


which, in addition to its valu 
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> 

il to 

t 

ai 
ig 


g interest in SocIETY membership, 
vitimate publicity function. Two 
elds of joint effort have been de 
ipon. The first is a digest of the 
Report of the Socrety which 
ent to the regular mailing list and, 
ition, will be used as a filler piece in 
up letters sent to members who ar 
paying their annual dues. This 
ill serve as a reminder of the 
and the valu 
| from member 
ther tentative proposal was that, 
cal Section approval, the Pub 
ecretary would co 
with the Acting Technical Secre 
ry of the Society in preparing summary 


ommiuttee 


nts concerning the activities of 
rious technical committees of the 


reparation of these summaries on 

eral technical activiti of the 

S on the Code of Minimum Re 

ts for Welding Operators and on 

filler metal specification has 

he releases sent to 

tions and the regular mailing list 
Publicity Committe 

A review of the clip- 

ch were 1 ived from a clipping 

plus a review of the files of trade 

nical magazine maintained by 

f the committee member comipany, 

that the national releases are 

in most cases as received, 

le and technical pre his 

inasmuch as the pub 


be expectes 

now on the mailing list are all 
have indicated their desire to 
ch release All were surveyed 
f ago when the 
uiling list was prepared and only 
se publications indicating a desire to 

information about SocLeTy’s mat 
were included on the revised list 

| Section Publicity Activitte 
prepared by this 


t ol suggestions 


mittee, about ways in which local 


ooperation may be obtained is 
hed to new Local Section Chairmen 
Headquarters receives notice of 
ection This suggestion list was 
out in 1944 but the clippings 
lo not indicate that much action 
g as been taken in following out the sug 
A total of 105 Local Sec 


on items were received from our clip 


gestions made 


ng bureau in the year 1943-44 and a 
only 127 in the year 1944-45 
miy 17 Local Sections were represented 
latter year 

further indication that still greater 
t terest in this matter would be desirabk 
lact that reply post cards were re 
r eived from only 11 Sections when they 
requested to inform the committe 
CO f the names of their Local Publicity 


Your Educational Committee's activi 

or t lave been confined this year to the 
iking of a survey of available motion 

ires, slide films and other instruc 

mal material available from welding 

inufacturers, that might be useful for 

ruction of engineering students. From 
" lata received, the committee will 
compile a list of such materials for wide 


‘istribution among the instructional staff 


of engineering schools over the country 

A letter prepared by the Educational 
Committee, and sent out over the signa 
ture of the President of the Society, was 
sent to the Deans of engineering schools 
on the subject of the place of welding in 
engineering education The tenor of 
replies received from the Deans indicated 
interest and, in some instances, a desire for 
assistance 


Also, your Committee is making a sy 


tematic survey of t tbooks in tl variou 
fields in which welding 1s intro ed inte 
igineering curricult Textbooks whic! 
ire presently being idied include thos« 
in the fields of structural « fe machine 
desig aterials of engineering, metal 
pro ing and metallurgy. Some thought 
is also being given to a thorough analysis 
of present courses to determine how those 
courses already in engineering curriculun 


might be broadened advantageously 


Che Committee plans when the survey 


is complete, to offer suggestions to pub 
lishers for better coverage of welding 


Publishers have already been contacted 
and have l 


ope rate 


The Committee is also considering the 
rm ration of a letter to the Civil Service 
Commission setting forth educational re 


quirements for welding industry 


Secretary of the Society its nomination 
Medallist 


allist The Committee 


presentation of Honorary Membershiy 


to the three candidates selected by th 
Executive Committe men rs hav 
tak actiy teres these ti 
which has made it a real pleasure for th 
Chairman in coordinating the work 

The following selection have bee 


made to dats 


Samuel Wylie Miller Memorial Medal 
J. H. Deppeler 
Lincoln Gold Medal-—L. C. Bibber 

On recommendation of the Awards 
Committee, Dr. W. F. Hess was unani 


mously approved by the Board of Direct 
ors as the 1946 Adams Lecturer 
The Jury of Award of the R.W.M.A 


1945 Prize Contest has selected as this 


year’s winners the following: 


$500 Prize for the best paper emanating 


from an Industrial source in which the 


major portion of the subject matter ts 
concerned with design for resistance 
welding, has been awarded to Mr 
L. A. MelIntosh, for his paper on ‘‘Re 
Welding for 


sistance Economy and 


Quality 


$200 Prize for the best paper emanating 
from a University source has beet 
awarded to Messrs. W. F. Hess, R. A 
Wyant and B. I Averbach, for their 
paper on “‘The Surface Treatment at 
Room Temperature of Aluminum AI 
loys for Spot Welding,"’ published in the 
September 1944 Supplement of Tu 
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ADVERTISING 


$200 Prize for the ‘ aper emanating 
from an Industrial urce | bee 
awarded to Messrs. G. W. Scott, Jt 


L. G. Sutto ind J. H. Widmyer, for 


their paper titles Radiography for 
Development 1 Control of Aluminun 
Alloy Spot Welding published in the 
November 144 / , of Trt 


2 Py to Mr. J. ¢ 

barrett 1 a 
of Alloy t and 

Metallurgi Character ID 


lished in t] ’ 194 
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Honorable Metitio 


H. W. for paper tled 
The Spot V f 
Alu ow oO pu 
lished i sept DPple 
Jour 
I M La al 
published in tl ) 1944 Wel 


niar iarter 

For some i the AMERI 
WELDI 5 ive ber tirely 
inadequate O ated forts ft 
acquire additional spa t Engineering 
Societi Bull York final! 
et with i year, a i 
August 104 ‘ igger quar 
ters on the t Engineering 
sociretic l ip t he acqul 
ition of this addit idjoining 
our present ofhes t SOCIETY 1s able to 
house its staff in a manner more fitting to 
a society of it tanding and size 
Neath 

The Society tl ist ¥ ir na uffered 
Seve lo throug he deaths of two of 
its Past-Presidents, Messrs. G. T. Horton 
and Edmund A. Doyle, a through the 
deaths of Mr Clauck T Holslag a 
founder member, a Pro A. V. D 


Forest, whose keen interest endeared 
him to all. R lutions were adopted by 
the Board of Directors and transmitted to 
their families and compa The deaths 
of Mr. W. S. Evar District Vice-Presi 
dent-Elect, and Mr. H. M. Boetcher, 


founder member of the Maryland Section 
wert also le i ble lary 
1otices Carri the RNA 
Fw pli verre? 

For the br fit ETY 
ship and the wel y,a 
Tne WeELp! TOURNAL is devoted ea 
month to Positio icant and Servs 
Availabl We are able to clude only 


those coming to the attention of Head 


_ S 


Sa 
1 OTK 
| 
= 
tary 
— 
ee IN J URNAI 
FoR. He E. I. Lar E. F. Holt 
Welding of Heavy Mild Steel Plate, 
Fd publ the J iry 104 apple 
entot THe WELDI JOURNAI 
lward By unanimo vot f t Board of 
Pr rhe Committee or Award ha give 
KIT careful consideration to the various duti A 
assigned to it and has presented to the Hist 
and Lincoln Me D.S. Ja 
has also prepar r the 
Education 
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quarters. We shall be glad to have more 
members take advantage of this service 


Acknowledgments 


Opportunity is here taken to express our 
debt of gratitude to the National Dis 
trict and Section Officers and Committees 


for the serious and wholehearted interest 


GAS RANGE OF TOMORROW 
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A contest for the design of the Ga 
Range of Tomorrow,” involving 16 cash 
awards totaling $18.0 ill be conducted 
by the American Stove Co., S. E. Little, 
vice-president, has announced 

Reason for the competition is effec 
tively outlined in the attractive rules 
booklet which has been prepared by its 
sponsors for the use of contestants: a 
reason which may forecast a new postwar 
trend involving participation of the ulti 
mate user in the specific design of home 
appliances 

“The Magic Chef gas range of today,’ 
the booklet states, “represents the ulti- 
mate in cooking service to date, but out 
of this war have come new materials, new 
processes, new designs and new ideas 
ew and dif 
ferent gas range for the future—more 
beautiful, more convenient, more prac- 


which may make possible a 1 


tical, and one which will bring the Home 
maker more freedom from cares and cook 
ing problems 

The contest imposes few limitations on 
the designs. It must, of course, be a 
stove of style and beauty that will fit into 
the general scheme of the home of to- 
morrow. 

The contest is open to all residents of 
the United States, with the exception of 
the American Stove Co., its subsidiaries, 
its advertising agencies, The Architectural 
Forum and the families of such « mployes 
or employees of other range manufac 
turers 

The cash awards are broken down as 
follows: Ist prize, $5000; 2nd prize $3000; 
3rd prize, $2000; three prizes of $1000 
each; and 10 prizes of $500 each. The 
contest opened in November and closes 
March 1, 1946 

Awards will be made by a jury composed 
of architects, designers and home eco 
Contestants may submit 
drawings in black and white, or in color 
There are no limitations on either the 
submitted, al 
though they must be submitted on 18 
x 24-in. sheets 


nomics ¢€ xperts 


scale or types of drawings ; 


The competition booklet, which also 
incorporates the basic technical data re 
quired in initiating a design, may be ob 
tained free of charge by writing to George 
Nelson, A.I.A. c/o The Architectural 
Forum, Dept. P-3, Empire State Bldg., 450 
fifth Ave., New York 1, N. Y., mention 


ing the Magic Chef design contest 


LUKENS STEEL NAMES BROWN 
TO HEAD PITTSBURGH OFFICE 


Arthur H. Brown, who has been as- 
sociated with Lukens Steel Co. and sub 
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they have shown in the trust placed in 
them; to thank our membership, Sus 
taining Members in particular, and JouR 
NAL advertisers for their genuine interest 


and support; and to express 


appreciation 
to the staff for their helpful cooperation 


this past year. 


sidiarit By-Products Steel Corp. and 
Lukenweld, Inc., Coatesville, Pa., since 
1930, has been named Manager of Sal 
for Pittsburgh and vicinity, according to 
an announcement made by J. Frederi 
Wiese, vice-president in charge of com 
bined ules for the three compan 

The appointment was effective as of 


Monday, October 15th Brown is mak 


ing his headquarters at Suite 2000, 429 
Fourth Ave. near Grant St., in downtown 
Pittsburgh 

Brown, a native of Coatesville, ha 
served in the Coatesville District Sal 
Office. Previously, from 1939 to 1945, 
he was associated with the New York 
sales office He has served also as a 
member of Flanging Sale ind Plate Sal 
Department is well as with the Mechani 
cal and the Standard Dey t t ol 
Lukens in Coatesville 

Brown, who was graduated from Coat: 


ville High School, also atte ded Mar 
hattan College, New York; Brookly: 
N. Y.) Polytechnic Institute, and Pt 

State College extension courst He ha 
been active in the York-Central Penn 
sylvania Section of the AMERICAN WELD 
ING SOCIETY, currently serving as chau 


man of the program committee. 


COMMUNICATION TO THE SOCIETY 


U. S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 
WASHINGTON 25 


tober 1, 19045 


American Welding Society 
Attn.: Mr. Simon A. Greenberg, Acting 

Tech. Secy 
29 West 39th Street 
New York 18, N. Y 
Subject: National Directory of Commod- 

ity Specifications 
Dear Sir 

We have recently forwarded to the 
Government Printing Office the manu 
script for the revised edition of the 
National Directory of Commodity Speci 
fications. Your organization contributed 
much valuable material used in this 
publication. 

Considerable effort has been made to 
increase the usefulness of this Directory 
The first edition, issued in 1925, only 
listed the title, designating number, and 
name of the organization issuing the 
specification. The second edition, issued 
in 1932, also included brief summaries of 
the specification The present revised 


THE WELDING JOURNAL 


Research 
A report on the research activities 
given on the last page of the Ry 


earch 
Supplement 
Technical Activitie 

A full account of the Technical Acti it 


will appear in the December issu: of the 
Welding Journal 


Directory, ontaining more th 
page giv ummart howing 
technical characteristics, and apy 
of each specification im order that 
may select the one best suited 
particular need 


We have requested the Superi 


i 


of Documents of the Government Printj 
Office to forward a copy of this Dir ry 
to you for your official uss W 
appreciate it if you would call the | 


tory to the attention of the 


your organization and would } 
name on your mailing list so that 
receive copies of your future speci 
as they are issued 

Order hould bs ent to 
Bureau of Standards (Misc. P 
National Directory of Commodit 
ficatio Price $4.00. Foreign $ 


Very truly your 


PauL A. Co 


The NeW in Arc Welding.. 
your guide to LOWER COSTS 


NEW EIGHTH EDITION “Procedure 
Handbook of Arc W elding’”’ gives 
latest information on all phases « 
fast-growing process for lower costs 
better products. 35 new procedures 
new cost tables. 16 new subjects in Ar 
Welding design, technique, applicat 


Even if you have previous editions of the 
“Proc edure Handbook ,you cannot 
to be without the new, authori e 
Eighth Edition. This 1312-page ‘‘bible ot 
Arc Welding” outdates all previous ed! 
tions . .. affords you the assurance ot 


reliable reference data at negligible cost. 


aflor 


1312 poges...1647 illustrations 
Size 6" x 9 x 1%" 

* Welding Methods & Equipment 

* Technique of Welding 

* Procedures, Speeds & Costs 

* Weld Metal & Methods of Testing 

* Weldability of Metals 

* Machine Design 

* Structural Design 


* Applications Order 
® Reference Data your Hand 
book todoy 

Moil order and 

check tor 


American Welding Society 
33 West 39th St., New York, N. Y. 


NOVEMBER 
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